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BEFORE THE SOUTH DAKOTA PUBLIC UTILITIES COMMISSION 

PREFILED REBUTTAL TESTIMONY OF ROBERT L. DAVIS 

I. INTRODUCTION 

Q: Please state you name and business address. 

A: My name is Robert L. Davis. My business address is 1000 Legion Place, Suite 1100, 

Orlando, Florida 32801. 

Q: Whom are you employed by and in what capacity? 

A: I am a Senior Director at R. W. Beck, Inc., a nationally recognized independent 

engineering and utility management consulting firm with headquarters in Seattle, Washington. 

R. W. Beck was retained by Central Minnesota Municipal Power Agency (CMMPA) to assist 

CMMPA with its application for an energy conversion facility siting permit for the construction 

of the Big Stone Unit I1 project in South Dakota and with its Certificate of Need filing for the 

Big Stone Unit I1 Transmission project in the state of Minnesota. I am the lead project manager 

for the most recent investigations and evaluations of load forecasts and resource expansion for 

the CMMPA members participating in both projects. 

Q:  What is your educational background and professional experience? 

A: A biography of my educational background and professional experience is attached to 

this testimony as Applicants' Exhibit 47-A. 

Q: Did you previously submit testimony in this proceeding? 

A: No. However, I submitted direct testimony in the related transmission certificate of need 

proceeding in Minnesota. 
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Q: Have you rendered testimony on electric utility matters in other proceedings? 

A: Yes. I have rendered testimony and comments on issues pertaining to certificate of 

needs, resource planning, demand-side management goals and plans, market power, and 

Regional Transmission Organization ("RTO) formation before the states of Texas, Florida, 

South Carolina, and the Federal Energy Regulatory Commission. A summary of my curriculum 

vitae is attached to this testimony as Applicants' Exhibit 47-B. 

Q: Who do you represent in this proceeding? 

A: In this proceeding, I am testifying on behalf of CMMPA, and through CMMPA, thirteen 

municipal electric systems located in the southern portion of the State of Minnesota that have 

elected to participate jointly through CMMPA to acquire an undivided ownership interest in the 

proposed construction and operation of Big Stone Unit I1 project and transmission 

interconnection facilities proposed in this proceeding. 

The twelve participating members of CMMPA in these projects are: the City of Blue 

Earth, MN; the City of Delano, MN; the City of Fairfax, MN; the City of Glencoe, MN; the City 

of Granite Falls, MN; the City of Janesville, MN; the City of Kasson, MN; the City of Kenyon, 

MN; the City of Mountain Lake, MN; the City of Sleepy Eye, MN; the City of Springfield, MN; 

and the City of Windom, MN. 

Through CMMPA, I am also representing the City of Willmar, Miimesota, which is not a 

member of CMMPA, but which is participating jointly with the other twelve members of 

CMMPA to acquire an undivided ownership interest in the proposed construction and operation 

of Big Stone Unit I1 and transmission interconnection facilities. Throughout this testimony, 

I will only be addressing issues as they pertain to these thirteen municipal participants in the Big 
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1 Stone Unit I1 project. Hereafter, these thirteen municipal utilities will be referred to as the 

2 CMMPA Members. 

3 11. PURPOSE AND SUMMARY OF TESTIMONY 

4 Q: What is the purpose of your testimony? 

5 A: I will respond on behalf of CMMPA Members to the May 26, 2006 testimony of 

6 Minnesota Center for Environmental Advocacy (MCEA) witnesses Schlissel and Sommers with 

7 regard to the need for capacity and issues relating to resource planning, specifically as these 

8 ' topics refer to the CMMPA Members. 

9 111. NEED FOR AND TIMING OF CAPACITY 

10 Q: At pages 5 and 6 of their May 26 testimony, MCEA witnesses Schlissel and 

11 Sommers state that CMMPA does not need additional capacity in 2011. Do you agree? 

12 A: No. As demonstrated in Applicants' Exhibit 47-C, the most recent analysis of resource 

13 capacity and peak demand projections developed for the CMMPA Members confirms that the 

14 CMMPA Members will need capacity additions by 2008. Capacity deficiencies in 2008 and 

15 2009 are projected to be rather small; however, by 201 1, without the addition of the Big Stone 

16 Unit 11, the reserve margin for the CMMPA Members is projected to fall below 10 percent. 

17 Q: Please briefly describe the analysis recently undertaken by you with respect to the 

18 CMMPA Member load forecast and resource expansion analysis. 

19 A: Under my direct supervision, two interrelated analyses were undertaken by R. W. Beck: 

20 first was an econometric analysis and forecast of demand and energy requirements. Second, we 

21 performed an optimized generation resource expansion and demand-side management screening 

22 analysis. The load forecast utilized generally-accepted electric utility industry practices to 
3 
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1 develop separate projections of net energy for load, or NEL, for each of the CMMPA Members. 

2 Historical data and forecasts of major economic indicators, such as population, gross domestic 

3 product, retail sales, and personal income for the Minnesota counties of the members were 

4 combined with historical heating and cooling degree-day weather indicators and projections of 

5 normal weather conditions to develop the annual projections. These annual NEL projections 

6 were assessed in the context of other historical information on annual peak demands and monthly 

7 and hourly loads to develop projections of monthly energy and peak demands and a coincident 

8 peak demand forecast for the CMMPA Members. 

9 Q: What are the major findings of the load forecast analysis? 

10 A: NEL and peak demands of the CMMPA Members are projected to grow at annual growth 

11 rates of approximately 1.5 percent over the twenty year period from 2006 through 2025. 

12 Primarily following the forecast trends for major economic indicators used to develop the 

13 forecast, load growth rates for the CMMPA Members are projected to decline over time, with 

14 growth rates of approximately 1.6 percent over the first decade of the forecast period (2006 

15 through 2015), declining to approximately 1.4 percent over the second decade of the forecast 

16 period (2016 through 2025). The annual coincident peak demand of the CMMPA Members is 

17 projected to be 177 MW by the summer of 2011 (the summer immediately following the 

18 anticipated commercial operating date for the Big Stone Unit 11). A detailed discussion of the 

19 methodology and results of the load forecast analysis can be found in the attached Applicants' 

20 Exhibit 47-C, Resource Expansion Analysis - Big Stone Unit I1 Participating Members. 

21 Q: Please describe the analysis recently undertaken by you with respect to the 

22 projections of resource expansion for the CMMPA Members? 
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A: As previously mentioned, under my supervision two interrelated analyses were 

undertaken by R. W. Beck. The second of these analyses, an optimized generation resource 

expansion and demand-side management screening analysis, was undertaken to identify one or 

more potential resource expansion plans that could satisfy the multiple objectives of meeting a 

reasonable 15 percent reserve margin above the coincident peak demands forecast for the 

CMMPA Members, while minimizing total costs of generation production, operation and 

maintenance, and capital investments in new resources. The first task for this analysis was an 

investigation of the existing and firmly planned resources of the CMMPA Members and 

comparison of these resources to forecast coincident peak demands. Through this investigation, 

I identified the dates when capacity additions would be required by the CMMPA Members. 

Q: Based on the results of the load forecast and the existing and planned resources of 

the CMMPA Members, when will the members need to add new capacity resources? 

A: Assuming a 15 percent planning reserve margin is applied to the forecast of coincident 

peak demands for the CMMPA Members, the members are first in need of capacity additions in 

2008. Capacity deficiencies in 2008 are projected to be rather small (less than 2 MW), and 

capacity needs are projected to increase only slightly in 2009 as certain purchase power contracts 

are set to expire and other planned resources are scheduled to come online. However by 201 1, 

without the addition of the CMMPA Members' shares of Big Stone Unit 11, the reserve margin 

for the CMMPA Members is projected to fall below 10 percent. Capacity needs are projected to 

grow by an average of 3.5 MW per year thereafter. By 2025, if no capacity other than currently 

planned amounts are added, the CMMPA Members would need approximately 58 MW of 

capacity additions. 
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IV. RESOURCE PLANNING 

Q: At pages 23 and 32 of their May 26 testimony, MCEA witnesses Schlissel and 

Sommers state that CMMPA considered only fossil-fueled alternatives and did not consider 

renewable or demand-side alternatives as potential alternatives to the Big Stone Unit I1 

Project. Do you agree? 

A: No. The recent resource expansion analysis conducted for the CMMPA Members 

considered wind resources along with fossil-fueled resources as expansion alternatives. In 

addition to the 30 MW of Big Stone Unit 11 capacity that the CMMPA Members are acquiring, 

the resource expansion analysis considered combined-cycle and simple-cycle resources fried 

with natural gas; a supercritical pulverized coal steam resource fired with sub-bituminous coal; 

an integrated gasification combined-cycle resource fired on sub-bituminous coal; and a 

multiple-turbine wind resource facility. Because additional quantities of the Big Stone Unit I1 

above the 30 MW currently secured by the CMMPA Members may become available if changes 

in participant status occur in the future, an additional 30 MW of Big Stone Unit I1 capacity was 

also evaluated for its potential cost-effective adoption by the CMMPA Members. 

With regard to demand-side alteillatives, the resource expansion analysis considered 

demand-side resources in two ways. First, the load forecast for the CMMPA Members was 

developed fiom historical levels of NEL and peak demand. Any reductions attributable to 

historical implementations of demand-side programs were, therefore, included in the data used to 

derive the econometric load forecast. In this way, historical levels of demand-side program 

reductions and growth in such reductions are implicitly removed from the forecast demands used 

to establish the future capacity need of the CMMPA Members. Second, the resource expansion 
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analysis included an evaluation of demand-side programs to determine whether demand-side 

alternatives were more or less costly than the supply-side expansion alternatives. 

Q: At page 8 of their May 26 testimony, MCEA witnesses Schlissel and Sommers state 

that the Big Stone I1 Co-Owners have not shown that the Big Stone I1 resource is the lowest 

cost option as compared to portfolios of renewable and demand side alternatives. Do you 

agree? 

A: No. In the recent resource expansion analysis conducted for the CMMPA Members - 

potential resource expansion plans were developed using an impartial process that considered 

both traditional and renewable resource alternatives. Furthermore, demand-side programs 

consistent with costs and load impacts of the existing demand-side programs implemented by the 

CMMPA Members were evaluated against an expansion plan that included the Big Stone Unit I1 

project to assess whether it would be less expensive for the CMMPA Members to implement 

demand-side programs or build the Big Stone Unit I1 project. 

Q: Please briefly describe the resource expansion analysis, attached as Applicants' 

Exhibit 47-C. 

A: The resource expansion analysis was performed using the generation and demand-side 

17 planning optimization analysis software package Strategist, which R. W. Beck licenses from 

18 New Energy Associates, a Siemens Company. Strategist employs a dynamic programming 

19 optimization technique combined with a convolution generation dispatch process to approximate 

20 the operation of generating resources and power purchases and sales for electric utilities. 

21 Through the dynamic optimization process, Strategist explores all potential generation expansion 

22 plans that can be produced from a given set of resource alternatives and identifies the best 
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candidate plans based on the planning objectives identified by the user. For this analysis, I relied 

upon two primary objectives. First, the CMMPA Members must meet a minimum 15 percent 

reserve margin beginning in 201 1. Second, the optimum resource plans must provide for the 

lowest projected utility costs of all possible alternatives over a 25-year study period from 201 1 

through 2035. Potential resource plans were ranked from lowest to highest cost based on a 

computation of total, present value costs, including generation production costs, operating and 

maintenance costs, and capital costs for the CMMPA Members over the 25-year study period. 

The computation of present-value costs also included a quantification of costs beyond the study 

period, commonly referred to as end effects. 

Q: From your analysis, which potential resource plan was found to produce to lowest 

projected costs for the CMMPA Members? 

A: A resource expansion plan consisting of the planned 30 MW of the Big Stone Unit II in 

201 1, plus an additional 10 MW of installed wind capacity in 201 1, followed by 10 MW of 

supercritical pulverized coal capacity installed every two to three years beginning in 2019, was 

found to be the least-cost potential resource expansion plan. A detailed discussion of the 

methodology and results of the resource expansion analysis, including a collection of the lowest 

cost resource plans that were evaluated, can be found in the attached Applicants' Exhibit 47-C. 

Q: Did you analyze resource expansion cases with significantly more renewable 

19 resources than the lowest-cost plan? 

20 A: Yes. Over 400 discrete resource expansion case alternatives were evaluated as part of the 

21 Strategist analysis. While many of these cases were subtle variations on the lowest-cost plan, 

22 many sub-optimal plans were also evaluated. As indicated in Applicant's Exhibit 47-C, sub- 
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1 optimal plans that included greater quantities of wind generation resulted in higher total costs for 

2 power supply for the CMMPA Members. 

3 Q: What were the results of your investigation to add more than the planned 30 

4 megawatts of the Big Stone Unit 11 capacity? 

5 A: At least 30 additional megawatts of capacity from Big Stone Unit I1 could be cost- 

6 effectively added by the CMMPA Members in 201 1. This case is not currently contemplated as 

a resource expansion alternative because all of the proposed Big Stone Unit 11 capacity is already 

allocated to the Big Stone Unit 11 partners. However, should additional capacity from the Big 

Stone Unit 11 become available, the resource expansion analysis found that additional quantities 

of the Big Stone Unit 11 capacity would provide for lower total present value costs for the 

CMMPA Members as compared with the lowest-cost plan described previously. While the 

reserve margin for the CMMPA Members would obviously far exceed the 15 percent target 

under this case, the lower-cost results of this case can be understood when compared to the 

existing resource alternatives of the CMMPA Members. The CMMPA Members rely heavily on 

market-priced non-firm and economy purchases, and generation from owned lower-efficiency 

steam resources and oil-fired diesel generation to serve their loads. In contrast, savings in energy 

costs the CMMPA Members could receive through low-cost energy available from the proposed 

Big Stone Unit I1 are projected to offset the incremental fixed and capital costs associated with 

the additional Big Stone Unit I1 capacity, resulting in lower total costs for power than what is 

available from their existing resources. 
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V. DEMAND-SIDE MANAGEMENT (DSM) 

Q: At page 34 of their May 26 testimony, MCEA witnesses Schlissel and Sommers state 

that CMMPA did not compare demand-side measures against supply-side resources. Do 

you agree? 

A: No. In the most recent resource expansion analysis performed for the CMMPA 

Members, demand-side programs were compared against the lowest-cost resource expansion 

plan, which includes the Big Stone Unit I1 project, to determine whether the demand-side 

programs would result in lower total costs for the CMMPA Members as compared to an 

expansion plan without demand-side programs. 

Q: How was this analysis of demand-side programs performed and what were the 

results? 

A: Demand-side programs were evaluated incrementally against the lowest cost of the 

generating resource expansion cases (the addition of 30 MW of Big Stone Unit I1 capacity in 

201 1 along with 10 MW of wind capacity 201 1 and future additions of coal capacity). Average 

demand-side program costs and energy and demand benefits were estimated from Conservation 

Improvement Program reports filed by the CMMPA Members with the Minnesota Department of 

Commerce and other estimates provided by the CMMPA Members. Incremental demand-side 

program costs and load reductions for the CMMPA Members were compared against the best 

generating resource expansion case to determine whether incremental reductions in energy 

production costs and avoided generation capacity costs attributable to the demand-side programs 

would be greater than the cost of the demand-side programs. 
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The results of this analysis reveal that the average cost per demand and energy reduction 

resulting from the CMMPA Member demand-side programs is higher than the marginal avoided 

costs of generation production and capacity. These results indicate that the existing demand-side 

programs of the CMMPA Members cause higher total and average operating costs for the 

members than would otherwise occur if no demand-side programs were implemented by the 

members and that any increase in funding and implementation of the current demand-side 

programs of the members would not be cost-effective. 

Q: Does this conclude your prepared testimony? 

A: Yes. 
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EXECUTIVE SUMMARY 

R. W. Beck, Inc. ("R. W. Beck") was retained by Central Minnesota Municipal Power 
Agency ("CMMPA") to develop a load forecast and resource expansion analysis for 
the thirteen municipal utilities that CMMPA is representing in the Big Stone I1 Project 
certificate of needs filings in the states of Minnesota and South Dakota. CMMPA, 
collectively with six other owner-participants in the Big Stone I1 Project, submitted its 
application for a certificate of need in the State of Minnesota on September 30, 2005 
(the "Application"). The analyses undertaken by CMMPA in support of the 
Application were reviewed by the Minnesota Department of Commerce ("DOC"), 
which recommended that certain aspects of the analyses and supporting 
documentation submitted by CMMPA in the Application be revised. The DOC 
provided certain recommendations to improve the analysis conducted by CMMPA, 
which, to paraphrase the DOC recommendations, suggested that CMMPA redress two 
primary areas of the analysis: (i) the techniques used to develop the load and demand 
forecast should be more comprehensive, and (ii) a more rigorous optimization 
technique should be used to examine potential resource expansion plans. This report 
addresses these recommendations. 

On behalf of CMMPA, R. W. Beck performed two interrelated studies, which results 
are summarized and the methodology and assumptions are documented herein. These 
studies were: 

A econometric forecast of demand and energy for each of the municipal 
electric systems of which CMMPA is representing in the Application; and 

A resource expansion analysis, incorporating the results of the load forecast, 
using an industry-accepted resource expansion optimization software program. 

These analyses were conducted for a composite of thirteen municipal electric systems 
located in the southern and central portions of the State of Minnesota that have elected 
to participate jointly through CMMPA to acquire an undivided ownership interest in 
the proposed construction and operation of the Big Stone TI Project. Twelve of these 
entities are current members of CMMPA: 

City of Blue Earth, MN ("Blue Earth") City of Kasson, MN ('Xasson") 
City of Delano, MN ("Delano") City of Kenyon, MN ("Kenyon") 
City of Fairfax, MN ("Fairfax") City of Mountain Lake, MN ("Mountain Lake") 
City of Glencoe, MN ("Glencoe") City of Sleepy Eye, MN ("Sleepy Eye") 
City of Granite Falls, MN ("Granite Falls") City of Springfield, MN ("Springfield") 
City of Janesville, MN ("Janesville") City of Windom, MN ("Windom") 

The thirteenth entity included in the analysis is the City of Willmar, Minnesota, which 
though not a member of CMMPA, is participating jointly with the other twelve 
members of CMMPA to acquire an undivided ownership interest in the proposed Big 
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Stone I1 Project. Throughout this report, these thirteen municipal electric systems are 
collectively referred to as the Big Stone I1 Members. 

The results of the load forecast indicate that NEL and peak demands of the CMMPA 
Members are projected to grow at annual growth rates of approximately 1.5 percent 
over the twenty year period from 2006 through 2025. Primarily following the forecast 
trends for major economic indicators used to develop the forecast, load growth rates 
for the Big Stone 11 Members are projected to decline over time, with growth rates of 
approximately 1.6 percent over the first decade of the forecast period (2006 through 
2015), declining to approximately 1.4 percent over the second decade of the forecast 
period (2016 through 2025). The annual coincident peak demand of the Big Stone II 
Members is projected to be 177 megawatts by the summer of 201 1, the summer 
immediately following the anticipated commercial operating date for the Big Stone 
Unit TT. 

Assuming a 15 percent planning reserve margin is applied to the forecast of coincident 
peak demands for the CMMPA Members, the members are first in need of capacity 
additions in 2008. Capacity deficiencies in 2008 are projected to be rather small (less 
than 2 megawatts), and capacity needs are projected to increase only slightly in 2009 
as certain purchase power contracts are set to expire and other planned resources are 
scheduled to come online. However, by 201 1, without the addition of the Big Stone 
Unit 11, the reserve margin for the CMMPA Members is projected to fall below 10 
percent. Capacity needs are projected to grow by an average of 3.5 megawatts per 
year thereafter. By 2025, if no capacity other than currently planned amounts is 
added, the CMMPA Members would need approximately 58 megawatts of capacity 
additions. 

To satisfy this projected need, a resource expansion analysis was undertaken to 
identify a least-cost resource plan. Over 400 potential expansion plans were 
developed in the resource expansion analysis. The three plans that ranked lowest in 
present value cost were identified as the optimum least-cost plans as shown in Table 
ES-1. The present value utility cost variance shown in the table represents the 
incremental cost increase for each plan from the lowest-cost plan. All three of the 
optimum least-cost expansion plans indicate that the Big Stone I1 Members need to 
secure 30 MW of Big Stone Unit I1 capacity in 201 1. 

8 Plan 1, consisting of the planned 30 megawatts of the Big Stone Unit 11 in 
201 1, plus an additional 10 megawatts of installed wind capacity in 2011, 
followed by 10 megawatts of supercritical pulverized coal capacity installed 
every two to three years beginning in 2019, was found to be the least-cost 
potential resource expansion plan. Based on the results of this plan, wind 
turbine capacity of approximately 10 MW is a viable resource option for the 
Big Stone I1 Members in 2011. This amount of wind capacity is 
approximately equal to the Renewable Energy Objective of the Big Stone I1 
Members for 2012. 

II Plan 2 delays the installation of the 10 MW wind unit 9 years until 2020 and 
moves the first 10 MW supercritical coal unit one year forward to 2018. The 
incremental cost increase from Plan 1 was less than $1 million. 
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Plan 3 differs from Plan 1 by replacing the final 10 MW of supercritical coal 
capacity addition in 2035 with 10 MW of IGCC capacity. The incremental 
cost increase from Plan 1 was $3.4 million. 

Table ES-I : Optimum Least-Cost Poteritial Expansion Plans 

I 
Year of Installation Plan 1 i Plan 2 ! Plan 3 

BS l l  (30MW) 
W~nd (IOMW) 

- 

Coal (IOMW)) 

- 

Coal (IOMW) 

Coal (1 OMW) 

Coal (1 OMW) 

Coal (IOMW) 

Coal (10MW) 

Coal (1 OMW) 

I 
W ~ n d  (IOMW) 

Coal (IOMW) 

Coal (1 OMW) 

Coal (10MW) 

Coal (1 OMW) 

Coal (IOMW) 

Coal (1 OMW) 

I BS II (30MW) 
Wlnd (IOMW) 

j - 

Coal (IOMW) 

I Coal (1 OMW) 

/ Coal (IOMW) 

/ coal (10Mw) 

/ IGCC (IOMW) 

PV Utility Cost Variance 
(2006 $000) 

At least 30 additional megawatts of capacity from Big Stone Unit I1 could be cost- 
effectively added by the Big Stone 11 Members in 201 1. This case is not currently 
contemplated as a resource expansion alternative because all of the proposed Big 
Stone Unit I1 capacity is already allocated to the Big Stone I1 partners. However, 
should additional capacity from the Big Stone Unit I1 become available, the resource 
expansion analysis found that additional quantities of the Big Stone Unit 11 capacity 
would provide for lower total present value costs for the Big Stone I1 Members as 
compared with the lowest-cost base plan described previously. While the reserve 
margin for the Big Stone I1 Members would obviously far exceed the 15 percent target 
under this case, the lower-cost results of this case can be understood when compared 
to the existing resource alternatives of the Big Stone II Members. The Big Stone I1 
Members rely heavily on market-priced non-firm and economy purchases, and 
generation from owned, lower-efficiency steam resources, and oil-fired diesel 
generation to serve their loads. In contrast, savings in energy costs the Big Stone I1 
Members could receive through low-cost energy available from the proposed Big 
Stone Unit I1 are projected to offset the incremental fixed and capital costs associated 
with the additional Big Stone Unit I1 capacity, resulting in lower total costs for power 
than what is available from their existing resources. 
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The resource expansion modeling demonstrates that growth in member and changes in 
planned capacity results in the need for new capacity additions for the Big Stone I1 
Members in the near future. To meet this need, the Big Stone I1 Members will need to 
acquire new capacity resources. Evaluations of available and possible resource 
alternatives indicate that Big Stone Unit 11 is a viable, low-cost means for the Big 
Stone TZ Members to meet this need. Furthermore, the beneficial results produced by 
acquiring 30 MW of Big Stone Unit I1 capacity above the current allocation of the Big 
Stone 11 Members underscores the need of the members to obtain low-cost, base- 
loaded capacity. 
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INTRODUCTION 

DESCRIPTION OF CMMPA 
Central Minnesota Municipal Power Agency ("CMMPA") is a not-for-profit 
municipal corporation and political subdivision of the State of Minnesota, 
headquartered in Blue Earth, Minnesota. CMMPA was formed in 1987 and currently 
has 14 members (the "Members"), as listed below. 

City of Blue Earth, MN ("Blue Earth") 

City of Delano, MN ("Delano") 

City of Fairfax, MN ("Fairfax") 

City of Glencoe, MN ("Glencoe") 

City of Granite Falls, MN ("Granite Falls") 

City of Janesville, MN ("Janesville") 

City of Kasson, MN ("Kasson") 

City of Kenyon, MN ("Kenyon") 

City of Lake Crystal, MN ("Lake Crystal") 

0 City of Mountain Lake, MN ("Mountain Lake") 

City of New Ulm, MN ("New Ulm") 

City of Sleepy Eye, MN ("Sleepy Eye") 

City of Springfield, MN ("Springfield") 

City of Windom, MN ("Windom") 

CMMPA is responsible for supplying project power to the Members, who in turn 
provide low-cost, reliable electric energy and related services directly to customers 
across south and central Minnesota. Utilities Plus, a power marketing company 
wholly-owned by CMMPA, assists the Members with the purchase and sale of 
capacity and energy on a short term or other basis, as requested, and arranges for 
transmission services for such purchases and sales. The Members rely on Utilities 
Plus to dispatch the various member resources together with purchases from the 
market to minimize their total power costs. 

CMMPA is a project agency and, as such, CMMPA members determine individually 
which projects to pursue. Twelve of the CMMPA members - namely, Blue Earth, 
Kasson, Delano, Kenyon, Fairfax, Mountain Lake, Glencoe, Sleepy Eye, Granite 
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Falls, Springfield, Janesville, and Windom - have elected to participate jointly 
through CMMPA to acquire an undivided ownership interest in the proposed 
construction and operation of the Big Stone I1 Project. Additionally, the City of 
Willmar, Minnesota, which is not a member of CMMPA, is participating jointly with 
these twelve members of CMMPA to acquire the undivided ownership interest in the 
Big Stone I1 Project. The twelve CMMPA members and the City of Willmar have 
signed a power sales agreement with CMMPA to acquire a collective 5.0 percent 
(approximately 30 MW) ownership interest in Big Stone Unit 11. 

Throughout this report, the thirteen municipal electric systems are collectively referred 
to as the Big Stone I1 Members. All of the loads of CMMPA Big Stone I1 Members 
are served in Minnesota. 

DESCRIPTION OF THE PROJECT 
Big Stone Unit I1 is a second generating unit planned for construction adjacent to Otter 
Tail Power Company's ("Otter Tail") Big Stone Unit I located near Big Stone City, 
South Dakota. The Big Stone I1 Project (the "Project") entails the construction of the 
Big Stone Unit I1 and associated transmission facilities. The six utilities currently 
participating in the development of the Project along with CMMPA are Otter Tail, 
Great River Energy, Heartland Consumers Power District, Missouri River Energy 
Services, MDU Resources Group, and Southern Minnesota Municipal Power Agency 
(the "Participants"). The Big Stone Unit I1 is assumed to be a supercritical pulverized 
coal unit with a total generating capacity of approximately 600 MW. Subject to 
permitting, commercial operation is scheduled for the spring of 201 1. 

PURPOSE OF THE ANALYSIS 
CMMPA, along with the other Participants, is in the process of filing for a Certificate 
of Needs for the Project in the state of Minnesota. In accordance with Minnesota 
Public Utility Commission Rule 7849, one of the requirements for receiving a 
Certificate of Need involves the demonstration that the Project (or portion thereof, 
depending on what facilities are located within the state) is the lowest cost option for 
meeting future power supply requirements. The resource expansion analysis 
documented herein (the "Analysis") is intended to provide the documentation 
necessary to show that the Project is the lowest cost resource alternative for the Big 
Stone 11 Members. 

OBJECTIVES 
The resource planning objectives of the Big Stone 11 Members adopted for this 
analysis are as follows: 

Objective I: Maintain the adequacy and reliability of power supply. To meet 
this goal, load projections were first developed for the Big Stone I1 Members, 
including an additional 15% for planning reserves. Current plans for 
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resource additions and retirements were then reflected in the analysis. Based 
on these investigations, the Big Stone I1 Members are projected to begin 
experiencing capacity deficiencies by the summers of 2008. Short-term 
capacity purchases could cover deficiencies early on, but load growth and 
additional purchase power contract terminations are projected to cause 
capacity deficiencies to gradually increase over time. 

w Objective 2: Keep CMMPA wholesale rates as low as possible. One of the 
primary objectives of the Analysis was to analyze potential resource plans 
that would minimize the overall long-term power supply costs to the Big 
Stone 11 Members. Resource expansion modeling was performed to identify 

. 

the resource plan(s) that are projected to produce the lowest present value 
generation production, fixed, and capital costs for the Big Stone I1 Members. 
The analysis examined various potential resource combinations over the 201 1 
through 2035 timeframe. 

Objective 3: Minimize adverse socioeconomic and environmental effects. 
The resource expansion analysis utilized Commission-approved 
environmental externality prices and considered expected costs for mercury 
and SO2 allowances when computing the least-cost plan. Additionally, wind 
resources and demand-side management ("DSM) programs were analyzed 
during the analysis of resource expansion alternatives. 

METHODOLOGY 
The Analysis was comprised of two primary components, which are summarized 
below and documented more fully in the following sections of the report. 

LOAD FORECAST 
A forecast of peak load and net energy requirements for the Big Stone I1 Members was 
developed for a 20 year period, beginning fiscal year 2006 through 2025. The load 
forecast utilized generally-accepted electric utility industry practices to develop 
separate projections of net energy load for each of the Big Stone I1 Members. 
Historical data and forecasts of major economic indicators such as population, gross 
domestic product, retail sales, and personal income for the Minnesota counties of the 
Big Stone I1 Members were combined with historical heating and cooling degree-day 
weather indicators and projections of normal weather conditions to develop the annual 
projections. These annual NEL projections were assessed in the context of other 
historical information on annual peak demands and monthly and hourly loads to 
develop projections of monthly energy and peak demands and a coincident peak 
demand forecast for the Big Stone I1 Members. 

RESOURCE EXPANSION ANALYSIS 
A resource expansion analysis was performed using the dynamic programming 
optimization feature of New Energy Associates' strategistv s o h a r e  package. 
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Potential resource plans developed in the Strategist software were ranked based on the 
present value total generation production costs and incremental fixed O&M and 
capital costs for new resource additions. Present value costs were computed over a 25 
year planning horizon (201 1 through 2035, the "Planning Period"), with end effects 
being computed for an additional thirty years beyond the Planning Period. Unless 
currently scheduled for retirement, the existing Big Stone I1 Member resources were 
assumed to remain available over the Planning Period. Generic generating resources 
and the Big Stone TI Member portion of the Big Stone Unit II were modeled and made 
available for Strategist to select from when meeting future capacity and energy 
requirements. 

PRINCIPAL CONSIDERATDNS 
In preparing the Analysis, as summarized in this report, we have made certain 
assumptions with respect to conditions that may occur in the future. These 
assumptions primarily relate to economic, demographic, weather, commodity price, 
and costs conditions. With regard to certain of these factors, we have relied upon 
information provided to us or prepared by others. While we believe the assumptions 
made by us in preparing the Analysis are rcasonable for the purposes of the forecast 
and projections herein, they are dependent on future events, and actual conditions may 
differ from those assumed. While we believe the sources of the information provided 
to us, or prepared by others, to be reliable and the use of such information to be 
reasonable for the purposes of the forecast and projections herein, we offer no other 
assurances with respect thereto. 

To the extent that economic, demographic, weather, commodity price, costs, or other 
conditions occur that are different from those assumed by us or from the information 
provided to us or prepared by others, actual events can be expected to vary from the 
forecast and projections herein. It should be emphasized that the confidence 
associated with any forecast varies inversely with the length of the forecast horizon. 
The probability of other factors affecting forecasted values increases with uncertainty 
about future developments; this uncertainty increases with the length of the forecast 
horizon. With this in mind, the Analysis should be seen as providing reasonable 
estimates of future demand events for the purposes for which the Analysis is intended; 
which estimates are subject to the future effects of factors that cannot be reasonably 
foreseen at this time. 
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LOAD FORECAST 

R. W. Beck has prepared a forecast of peak load and net energy requirements for the 
Big Stone I1 Members ("2006 Load Forecast7'). A load forecast is a critical input to 
many utility processes including, but not limited to, generation resource planning, fuel 
and purchased power budgeting, transmission planning, and financial planning and 
budgeting. In addition, this forecast constitutes a critical part of Resource Expansion 
Analysis and Certificate of Need filings of CMMPA in support of the Big Stone I1 
Project. Consequently, a rigorous forecasting process which relies on recognized 
standards of practice, high quality data, and a thorough review of results by various 
parties is essential to operations and long-term planning. 

The 2006 Load Forecast has been prepared for a 20 year period, beginning fiscal year 
2006 through 2025. The Forecast relies on annual, monthly, and hourly load data that 
were obtained from CMMPA staff and supplemented by Energy Information 
Administration Form 861 records. Historical and projected economic and 
demographic data for the counties that surround the Big Stone I1 Members were 
provided by Economy.com, a nationally-recognized provider of such data. Beck has 
also relied on CMMPA staff for information regarding local economic developments 
and other issues specific to each Big Stone I1 Member. Weather data was provided by 
the National Oceanic and Atmospheric Administration ("NOAA") for the 
Minneapolis-St. Paul airport weather station, a National Weather Service office in 
close proximity to all of the Big Stone I1 Members. 

The results of the Forecast imply that the total energy requirements of the Big Stone I1 
Members is expected to grow at an annual average rate of 1.6 percent from 2006-2015 
and 1.4 percent from 2016-2025. On a normal weather basis, the projected total 
energy requirements and coincident peak for 2006 are 770 GWh and 162.9 MW, 
respectively. The aggregate coincident peak of the Big Stone I1 Members typically 
occurs in the summer, and more often in July than other summer months. 

FORECAST METHODOLOGY 
The 2006 Load Forecast relies on a bottoms-up approach in which forecasts of the Big 
Stone I1 Members are prepared independently and summed to represent the total of the 
Big Stone I1 Members. The following sections provide some detail regarding the 
analytical steps and calculations that were involved in producing the results. 
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Forecast of Energy Requirements 
A forecast of the annual energy requirements of each Big Stone I1 Member was 
developed based on an econometric model that generally utilized historical data over 
the period 1990 through2005. All other forecasted load determinants (e.g., monthly 
energy requirements, monthly and annual peak demand, etc.) are derived from annual 
energy requirements. Thus, annual energy requirements are the only directly- 
forecasted load determinant. 

Econometric forecasting makes use of regression to establish historical relationships 
between energy consumption and various explanatory variables based on fundamental 
economic theory and experience. In this approach, the significance of historical 
relationships and validity of resulting models are evaluated using commonly accepted 
statistical measures and tests (e.g., standard error, adjusted R-squared, Schwarz 
Information Criterion, LJung-Box test, etc.). Models that, in the view of the analyst, 
best explain the historical variation of energy consumption are selected. These 
historical relationships are generally assumed to continue into the future, barring any 
specific information or assumptions to the contrary. The selected models are then 
combined with projections of the explanatory variables, resulting in a projection of 
energy requirements. 

Econometric forecasting can be a more reliable technique for long-term forecasting 
than trend-based approaches and other techniques, because the approach results in an 
explanation of variations in load rather than simply an extrapolation of history. As a 
result of this approach, utilities are better able to anticipate departures fiom historical 
trends in energy consumption, given accurate projections of the driving variables. In 
addition, understanding the underlying relationships which affect energy consumption 
allows utilities to perform scenario and risk analyses, thereby improving decisions. 

Econometric modeling was not done nor were forecasts developed at the retail sales 
level for the Big Stone I1 Members as data of sufficient detail or of a sufficiently 
lengthy historical period were not available for such an analysis. In addition,'it was 
felt that any available data was unlikely to be of a high enough quality to support a 
rigorous analysis. 

Similarly, although R. W. Beck recognizes that the price of electricity and of 
alternative hels may have an impact on electric usage, data was not sufficiently 
available to support an extension of the econometric models in that regard. Moreover, 
any impact that might occur from potentially higher electricity prices are believed to 
be small and to occur over a long period, such that the forecast would be unlikely to be 
affected significantly. 

Model Specification 
The general form of the regression equations used in the 2006 Forecast is typically 
referred to as a double-log transform. In this functional form, the dependent variable is 
the natural log of the series of interest, in this case energy requirements for each of the 
Big Stone I1 Members, expressed as a function of the natural log of some or all of the 
explanatory variables. This formulation accomplishes three objectives: 
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1. It allows for the multiplicative combination of factors that tend to affect 
electric usage in an interactive way (e.g., the amount of living area under space 
conditioning and ambient temperature), 

2. It guarantees constant elasticity (defined below) through time, and 
3. It allows for a direct comparison of model parameters among segments of the 

study and against economic theory (e.g., price elasticity of demand is typically 
between 0 and - 1, or inelastic). 

Elasticity is measured by the percentage change in the variable being explained (e.g., 
energy requirements) that results from a one percentage change in the value of a given 
explanatory variable. Elasticities represent useful shorthand for understanding the 
impact of the external variables on energy requirements and are directly comparable 
among the Big Stone II Members. For example, the model coefficient on cooling 
degree days should be similar among the Big Stone I1 Members. Significant 
variations in the weather coefficients should be a function of differences in customer 
characteristics for the most part andlor may alert the forecast analyst to data quality 
issues. 

Frequently, theory or evidence does not support constant elasticity across the range of 
values for an explanatory variable. In those cases, however, an effort should be made 
to explicitly derive a relationship that is consistent with theory and fits the data well. 
The double-log transform sometimes results in an improvement in load forecasting 
equations simply by avoiding the potential problem of instability in the estimated 
impact of explanatory variables across time due to the fact that electric load typically 
grows through time. Coefficients on weather variables in a strictly linear model, for 
example, may tend to under-represent the influence of weather as load grows. 

Table 2-1 below shows the variables used and the estimated parameter of each 
variable in the forecast model of each Big Stone I1 Member's energy requirements, 
where: 

GDP = gross domestic product in the county surrounding the Member 
PY = total personal income in the county surrounding the Member 
RETSAL = total retail sales in the county surrounding the Member 
CDD = cooling degree days for the Minneapolis-St. Paul airport 
HDD = heating degree days for the Minneapolis-St. Paul airport 
Year>2004 = a binary variable set to 0 for 1990-2003 and 1 for 2004 
AR(1) = an auto-regressive term providing a correction factor based on prior- 
year model residuals. 
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Table 2-1: Summary of Estimated Forecast Model Parameters for Big Stone II Members 
Estimated Parameters 

Retail XI oS ['I Year > 
Member GDP PY Sales CDD HDD 2003 AR(1) 

Blue Earth 0.52 8.57 2 60 
Delano 
Fairfax 
Glencoe 
Granite Falls 
Janesville 
Kasson 
Ken yon 
Mountain Lake 
Sleepy Eye 
Springfield 
Willmar 
Windom 

[I] Weather coefficients reflect the estimated percentage change in energy requirements from 
a one point change in degree days rather than from a percentage change in degree days. 

The economic variable used in each model was chosen on the basis of the best 
statistical results, as measured by adjusted R-squared and Schwarz Information 
Criterion, and the most sensible resulting forecast, in consultation with CMMPA staff. 
The binary variable above, YEAR>2003, was added in the case of Glencoe to account 
for the loss of a major industry in 2004 and in the case of Springfield to account for an 
increase in energy requirements that could not be accounted for by other variables. 
While the use of such an adjustment is somewhat ad hoc, it should be recognized that 
the forecast team had very little information regarding the activity of large industrial 
customers that make up a large portion of the retail load of some Big Stone 11 
Members. In addition, the economic data on which these models are estimated are 
subject to potentially large revisions on a significantly lagged basis, up to 5 years or 
more. Hence, late-period residuals can be caused by inaccurate estimates of the 
economic data during those periods. 

In the case of Mountain Lake, the forecast reflects an upward adjustment in the level 
of energy requirements throughout the forecast horizon to avoid a large negative 
differential between the last historical data point and the forecast. This differential is 
due to the impact of weather normalization and the abnormally large coefficient on 
cooling degree days (shown in the table above), as the last historical year has 
significantly higher cooling degree days than normal. While there may be higher 
cooling load on Mountain Lake's system as a result of some industry with 
refkigeration requirements, for example, it was felt that the abnormally large 
coefficient was more likely a function of the timing of residuals associated with the 
city's small size and relatively large industrial load. 

Appendix A contains the model estimation output for each of the Big Stone 11 
Members. These tables are preceded by a key defining abbreviation and variable 
name conventions used throughout the appendix. The energy requirements data and 
explanatory variables are shown in detail in Figures 2- L and 2-2 and Tables 2-2 
through 2-8, which are located at the end of this section. In addition, Appendix B 
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contains the full detail of net energy for load and peak demand forecast results by 
individual Big Stone I1 members. 

Projection of Monthly Peak Demand 
Projections of summer and winter non-coincident peak ("NCP") demand for each Big 
Stone I1 Member were developed by applying projected annual load factors to 
forecasted energy requirements. The projected load factors are generally based on the 
average relationship between annual energy requirements and the seasonal peak 
demand generally over the period 1996-2005 (i.e., a 10-year average). 

Monthly peak demand is based on the average relationship between each monthly 
peak and the appropriate seasonal peak. This average relationship was computed after 
ranking the historical demand data within the summer and winter seasons and 
reassigning peak demands to each month based on the typical ranking of that month 
compared to the seasonal peak. This process avoids distortion of the averages due to 
randomness as to the months in which peak weather conditions occur within each 
season. For example, a summer peak period can occur during July or August of any 
year. It is important that the shape of the peak demands reflects that only one of those 
two months is the peak month and that the other is typically some percentage less. 

Each Big Stone I1 Members' contribution to the total peak demand of the aggregate 
Big Stone I1 Members' load (i.e., coincident peak demand) were derived from monthly 
NCP demand and assumed coincidence factors generally based on an average of such 
factors over a 5-year period (2001-2005). These historical coincidence factors are 
based on coincident peak demand data that was computed from hourly load data 
maintained by CMMPA. Hourly load data was not available prior to 2001. As a 
result, coincident peak demand and coincidence factor data was not available prior to 
2001 to allow for a longer period of averaging of such factors. 

DATA SOURCES 
Historical Member Load Data 
Historical annual energy requirements and summer and winter NCP demand were 
obtained from Energy Information Administration Form 861 reports for the period 
1990-2004. Data for 2005 was obtained from CMMPA. Separate data on monthly 
energy requirements and peak demand was also obtained from CMMPA and was 
generally based on hourly load data maintained by CMMPA, supplemented in some 
cases by data provided by the Members. Given that the hourly load data was based on 
a SCADA system and was impacted in some cases by generation behind the metering 
point, this data was not used to forecast annual energy requirements and summer and 
winter NCP demand. Instead, it was only used to develop the monthly profile of 
energy requirements and peak demand. In addition, the hourly load data was analyzed 
and adjusted to correct for large deviations from sensible daily load patterns via the 
use of proxy historical daily profiles for days with similar weather conditions. 
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Section 2 

Weather Data 
Historical weather data was obtained from the National Oceanic and Atmospheric 
Administration for Minneapolis-St. Paul airport, a National Weather Service office in 
close proximity to all of the Big Stone I1 Members. Projected weather conditions are 
based on normal heating and cooling degree days most recently published by NOAA, 
which generally reflect average weather conditions over 197 1-2000. Appendix C 
contains a table and a graphic showing historical and normal annual HDD and CDD 
used in the Forecast. 

Economic Data 
Economy.com, a nationally recognized provider of economic data, provided both 
historical and projected ecollomic and demographic data. The data relied on includes 
economic and demographic data for the 11 counties in which the Big Stone I1 
Members' service territories reside. These data include population, households, 
employment by major industry classification, personal income in total and by source, 
retail sales, and gross domestic product. Although all data was not necessarily utilized 
in each of the forecast equations, each was examined for its potential to explain 
variations in each Big Stone I1 Member's energy requirements. 

Appendix D contains tables that provide the economic data relied on for this forecast, 
as well as representative growth rate statistics. A table is provided for each of the 13 
Big Stone I1 Members, with the Member and county name shown at the top, but two 
of the tables are essentially duplicates as two of the Big Stone I1 Members reside in 
the same county. 

PRINCIPAL CONSIDERATIONS AND ASSUMPTIONS 
The development of the 2006 Load Forecast was based upon the following principal 
consideration and assumptions: 

The service territories of the Big Stone 11 Members will continue to experience 
moderate economic growth in a relatively stable economy. 

The k r e  influence on energy requirements of the economic, demographic, and 
weather factors, on which the econometric models are based, was assumed to be 
similar to the estimated influence of such factors generally over the period 1990 
through 2005. 

Although the econometric models implicitly account for the historical 
relationships between energy usage and the following factors to the extent they 
have occurred in the past, the 2006 Load Forecast does not explicitly reflect 
extraordinary potcntial future effects of: (a) increases in appliance design 
efficiency or building insulation standards; (b) development of substitute energy 
sources; (c) consumers switching to traditional or new types of electrical 
appliances from other alternatives (e.g., electric vehicles); (d) consumers 
switching from electrical appliances to other alternatives; or (e) variations in load 
that might result from legal, legislative, regulatory, or policy actions. 
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LOAD FORECAST 

To the extent the Big Stone I1 Members have affected their load characteristics or 
growth through load management, conservation, rate setting, or economic 
development progTams in the recent past, such effects are implicitly reflected .in 
these results based on the modeling techniques used in the 2006 Load Forecast. 
However, we have not assumed or modeled any additional impacts of existing or 
new load control or load enhancement programs. 

rn The recent average historical relationships between annual summer and winter 
non-coincident demands and annual energy requirements and between monthly 
NCP demands and annual winter and summer NCP demands were assumed to 
represent reasonable approximations of such hture relationships. 
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Section 2 

Figure 2-1: Historical and Projected Net Energy for Load 

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 
-- 

-Historical -ppC- Projected 

Avg Annual Growth Rate: 
1996-2005: 2.4% 
2006-201 5: 1.6% 
201 6-2025: 1.4% 
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Figure 2-2: Historical and Projected Coincident-Peak Demand 

200 

180 - 

160 - 

F - 120 I 
u 

100 - 

d 
8 80 - 

60 

40 - 

20 - 

0 - 

- ---.--- -- - -- -- - - 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
-- - - .- - - - - - 
-t Historical Winter CP -Historical Summer CP 

+Projected Winter CP r - . . . - . - - - . -. - -. - - . . - 4- . Projected - - Summer -- . . . - c P  . - -. - 



Section 2 

Table 2-2: Historical and Projected Total Net Energy Requirements and Peak Demand 

Net Energy Requirements (CY) Non-Coincident Peak Demand Coinc~dent Pea 
Actual Percent Normalized Percent Percent Winter Percent Load Summer Percent Load Winter Percent Load S 

Year (MWh) Change (MWh) Change DIff (MW) Change Factor (MW) Change Factor (MW) Change Faclor 
1996 622.946 - 617,9% - -0 8% 1059 - 671% 1398 - 509% NIA - NIA 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

U 2014 g 2015 - g 2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

K Thru 2005 

1039 -1 9% 69 5% 141 9 15% 508% NIA NIA NIA 
1089 48% 686% 1500 57% 498% N/A NIA NIA 
109 7 08% 703% 1565 4 3% 493% NIA NIA NIA 
1137 36% 686% 1503 -39% 519% NIA NIA NIA 
1141 04% 694% 1634 87% 485% NIA NIA NIA 
1108 -29% 739% 1599 -22% 51 3% 94 2 NIA 87 0% 
1131 21% 734% 1647 30% 504% 1085 152% 765% 

1144 12% 725% 1581 -40% 525"/0 1085 00% 764% 

1186 36% 74 0% 163 5 34% 53 7% 1124 36% 780% 

1233 40% 713% 1696 37% 518% 1199 66% 733% 

1255 18% 71 3% 1726 18% 51 8% 1220 18% 733% 

1279 19% 71 3% 1758 18% 51 9% 124 3 19% 733% 

130 0 17% 71 3% 1787 16% 51 9% 1264 17% 733% 

1320 15% 713% 1813 15% 519% 1283 15% 73 3% 

1340 15% 71 3% 1840 15% 51 9% 1302 15% 73 3% 

1360 15% 71 3% 1868 1 5 %  51 9% 1322 15% 733% 

1381 15% 71 3% 1896 15% 51 9% 1342 15% 733% 

1402 16% 71 3% 192 6 16% 51 9% 136 3 16% 73 3% 

1423 15% 71 3% 1954 15% 51 9% 1384 15% 733% 

144 3 14% 71 3% 1982 14% 51 9% 1403 14% 733% 

1464 14% 71 3% 201 0 14% 51 9% 142 3 14% 733% 

1484 14% 71 3% 2037 14% 51 9% 1443 14% 733% 

1504 13% 71 3% 2064 13% 51 9% 1463 13% 733% 

152 4 13% 71 3% 209 2 1 3% 52 0% 1482 13% 733% 

154 4 13% 71 3% 212 0 13% 52 0% 1502 13% 733% 

1565 13% 71 3% 2148 13% 520% 1523 14% 73 3% 

158 6 14% 71 4% 217 7 1 4 %  52 0% 1544 14% 733% 

160 7 13% 71 4% 220 6 1 3% 52 0% 1564 13% 733% 

162 9 13% 71 4% 223 5 1396 52 0% 1585 13% 733% 

13% 707% 18% 509% 6 1% NIA 
16% 71 3% 16% 51 9% 16% 733% 

14% 71 3% 13% 52 0% 14% 733% 
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Table 2-3: Total Monthly Net Energy Requirements (MWh) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1996 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
1997 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
1998 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
1999 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

.g 2000 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
2001 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

i 2002 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
2003 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
2004 63,192 57,587 57,671 51,948 54,008 59,376 69,707 64,628 65,872 60,277 58,622 63,631 

cT 
N \01350X'1137309\('MMPA RPA Rcpon 053 I06 duc 01liOh 

a 



Section 2 

Table 2-4: Monthly Energy Allocation Factors 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov 
1996 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA N/A 
NIA NIA NIA 

8.7% 7.9% 7 9% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NI A 

7.2% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

7.4% 

NIA 
NIA 
NIA 
NI A 
NIA 
NIA 
NIA 

8 2% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

9 6% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.9% 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

9.1% 8.3% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8 1% 

201 5 84% 7.5% 79% 72% 74% 85% 10.1% 98% 8.7% 80% 7 9% 
$ 1996-2005 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

W 
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Table 2-5: Monthly Non-Coincident Peak Demand (MW) 

Year 
1996 

Jan 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

112.1 
1143 

Fe b 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 

113 1 
111 0 

Mar 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

108 6 
105.7 

Apr 
NIA 
NI A 
NIA 
NIA 
NIA 
NIA 
NIA 

106.9 
108.0 

May 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

105 7 
108 5 

Jun 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

140 7 
142.3 

Jul 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 

150 2 
158 1 

Aug 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

164.7 
145 9 

Sep 
NIA 

t NlA 
NIA 
NIA 
NI A 
N/A 
N/A 

142.0 
151 3 

Oct 
NIA 
NI A 
NIA 
NIA 
NIA 
NIA 
NIA 

1165 
117 1 

Nov 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

109 4 
109 6 

Dec 
NIl 
NII 
NII 
NII 
NII 
NII 
NII 

1144 
1186 

C a  
Cc, 
63 
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Section 2 

Table 2-6: Monthly Load Factors 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1996 

C-6 
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Table 2-7: Monthly Coincident Peak Demand (MW) 

Year Jan Feb Mar APr May Jun Jul Aug Sep Oct Nov Dec 
1996 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NI 

NIA 
NIA 
NIA 
NIA 
NIA 

94 2 
106.4 
108.5 

NIA 
NIA 
NIA 
NIA 
N/A 

91 1 
108 5 
104 7 

NIA 
NIA 
NIA 
NIA 
NIA 

91.3 
104.6 
95 9 

NIA 
NIA 
NIA 
NIA 
NIA 

97 1 
102 1 
95.9 

NIA 
NIA 
NIA 
NIA 

91.9 
106.5 
100 5 
100 0 

NIA 
NIA 
NIA 
NIA 

122.0 
132.5 
133 4 
128.0 

NIA 
NIA 
NIA 
NIA 

137 8 
141.6 
136 2 
139 8 

NIA 
NIA 
NIA 
NIA 

146.2 
130.1 
149 2 
137.8 

NIA 
NIA 
NIA 
NIA 

120 7 
137 8 
1364 
139.1 

NIA 
NIA 
NIA 
NIA 

90.0 
90 5 

105 1 
104 7 

NIA 
NIA 
NIA 
NIA 

92 4 
95.5 
99 7 
96 6 

k;r 
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Section 2 

Table 2-8: Monthly Coincidence Factors 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1996 

Note: Errors in the historical CP demand data can result in Participant CP demand greater than NCP demand. In those cases, coincidence factors have bs 

diS 
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Section 3 
CURRENT RESOURCES AND FUTURE NEEDS 

The following discussion provides a description of the Big Stone I1 Member power 
supply resources and a comparison to the projected coincident peak demand for the 
members. 

GENERATION RESOURCES 
Existing Generating Resources 
Existing CMMPA generating resources fall into two categories, those owned by theJ 
individual Members and those for which CMMPA is the contracting agency. 
CMMPA is a project agency and, as such, CMMPA members determine individually 
which projects to pursue. The City of Willmar also owns its own generating 
resources. Capacity for project resources owned by CMMPA members that are not 
part of the Big Stone I1 Members have been excluded from the information presented 
herein. 

Based on summer ratings, the existing generating capacity owned by the Big Stone I1 
Members totals 153 MW in 2006. The majority of the generating resources are 
diesevinternal combustion units, with a combined 117 MW of capacity. The Big 
Stone 11 Members also own small amounts of combustion turbine, steam turbine, and 
hydro resources, with combined capacities of 16 MW, 19 MW, and 1 MW, 
respectively. Additionally, the Big Stone II Members have contracted for a 12.5 MW 
ownership interest in the Nebraska City 2 resource scheduled to come on line in the 
spring of 2009. 

Purchase Power Resources 
The Big Stone I1 Members rely on various purchase power contracts, as follows. 

Systetn Firm Purchases 

The Big Stone I1 Members contract for a combined 30 MW of system-firm capacity 
and energy, including several hydro purchases from the Western Area Power 
Administration and two Full Requirements purchases from Northern States Power 
Con~pany ("NSP"). 

Firm Purchases 

Blue Earth purchases 5 MW from Alliant and Granite Falls purchases approximately 
0.6 MW from NSP. 
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Section 3 

Non-Firm Purchases 

Several Big Stone I1 Members purchase non-firm energy from NSP under various 
NSP-55 contracts and Sleepy Eye purchases energy and capacity from NSP under an 
A-15 contract, for which it is required to maintain backup capacity. 

Wind Resources 

In May 2006, Blue Earth began a 20 year purchase of approximately 2.5 MW of 
installed capacity from the Blue Breeze Wind Facility. CMMPA also currently 
purchases 6 MW from the Cedar Falls facility and 6.25 MW from the Wolf Wind 
Farm. In addition, CMMPA is scheduled to purchase 10 MW from the Jeffries Wind 
Energy Center beginning in 2007. Because CMMPA has purchased wind energy and 
capacity for the benefit of all of its members, the values presented in the following 
tables have been prorated to reflect the load ratio share of the Big Stone II Members 
only. 

Of the approximately 17.5 MW of wind capacity that is under contract by the Big 
Stone I1 Members, approximately 3 MW is assumed to be available to help meet the 
summer peak demand of the Big Stone 11 Participants. The level of firm capacity 
assumed for wind resources is based on wind resource generation patterns estimated 
for these facilities and applying the capacity accreditation procedures proposed by 
MAPP for wind resources. Wind generating patterns assumed for this analysis were 
developed and provided by Global Energy Concepts, LLC, an internationally 
recognized wind energy engineering firm located in Seattle, Washington. 

Capacity Ratings 
For the purposes of this analysis, all capacity owned or contracted by the Big Stone II 
Members, regardless of current accreditation status, was assumed to be available to 
meet the planning requirements of the members. Capacity ratings were derived from 
available EIA 41 1 reports, URGE testing reports, and information provided by the Big 
Stone I1 Members. Table 3-1 contains a listing of capacity ratings for all Big Stone I1 
Member generating resources, while Table 3-2 contains a listing of purchase power 
resource for the Big Stone I1 Members. 

3357 
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CURRENT RESOURCES AND FUTURE NEEDS 

Table 3-1: CMMPA Generating Resources 
Generator Commercial 

In Service Line Generating Unit Prlmary Nameplate Net Capacity - KW 
No. Owner Station I Unit Type Fuel Type Rating (KW) Summer Winter 

(a) (b) (c) (dl (e) (f) (9) 
Date 
(h) 

1 Blue Earth 
2 Blue Earth 
3 Blue Earth 
4 Blue Earth 
5 Blue Earth 

D~esel 
D~esel 
Diesel 
Dlesel 
D~esel 

Diesel 
D~esel 
D~esel 
D~esel 
Dlesel 
D~esel 
Dlesel 

No 2 011 

Dlesel 

Dlesel 
D~esel 
D~esel 
D~esel 
D~esel 
D~esel 
D~esel 
Dlesel 

Dlesel 
Dlesel 
D~esel 
Hydm 

Dlesel 
Dlesel 
Dlesel 
Dlesel 

Dlesel 
D~esel 
D~esel 

Dlesel 
D~esei 
D~esel 
D~esel 
Dlesel 

D~esel 
Dlesel 
D~esel 
D~esel 
D~esel 

Dlesel 
Dlesel 
D~esel 
Diesel 
D~esel 

No 2 011 
Dlesel 
Dlesel 
Dlesel 

NG 
Coal 
D~esel 
Diesel 
D~esel 
Dlesel 
Dlesel 
D~esel 

Coal 
Coal 

6 Delano 
7 Delano 
8 Delano 
9 Delano 
10 Delano 
11 Delano 
12 Delano 
13 Delano 

15 Glencoe 
16 Glencoe 
17 Glencoe 
18 Glencoe 
19 Glencoe 
20 Glencoe 
21 Glencoe 
22 Glencoe 

23 Gran~le Falls 
24 Gran~te Falls 
25 Granite Falls 
26 Granlte Falls 

Unit No 1 
Unlt No 2 
Unll No 3 
U n ~ l  No 1 (Hydro) 

27 Janesvllie 
28 Janesvllie 
29 Janesvllle 
30 Janesvllle 

34 Mountaln Lake 
35 Mountain Lake 
36 Mounlaln Lake 
37 Mountam Lake 
38 Mounleln Lake 

39 Sleepy Eye 
40 Sleepy Eye 
41 Sleepy Eye 
42 Sleepy Eye 
43 Sleepy Eye 

Unll No 1 
Un~t No 2 
Unit No 3 
Unll No. 4 
U n ~ l  No 5 

53 Wlllrnar 
54 Wlllrnar 
55 Wlllmar 
56 Wlllmar 
57 Wlllrnar 
58 Wlllrnar 
59 Wlllrnar 
60 Wlllrnar 

61 CMMPA 
62 CMMPA 

Nebraska C~ty 2 
Blg Slone II 

63 TOTAL GENERATING RESOURCES (MW) 

R. W. Beck 3-3 
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Table 3-2: CMMPA Purchase Power Resources 
Generator Commercial 

Line Resoune 
No. PurchaseslResources Type 

(a1 (b) 
System Firm Purchases 

WAPA Purchase [I] 
1 Fairfax Purchase 
2 Gran~le Falls Purchase 
3 Mounla~n Lake Purchase 
4 Sleepy Eye Purchase 
5 Springfield Purchase 
6 Wlndom Purchase 
7 Willmar Purchase 

NSP Full Requirements 
8 Falrfax 
9 Kasson 

Firm Purchases 
10 Blue Earth - Alliant - Purchase 
1 1  Gran~te Falls - NSP Flrm Purchase 

Non-Firm Purchases 
12 NSP 55 Energy Purchase 
13 Delano 
14 Glencoe 
15 Janesville 
16 Kenyon 
17 Mounlatn Lake 
18 Windom 
19 Sleepy Eye NSP A-15 Non-Flrm Purchase 

Wind Resources 
20 Blue Earth 
21 Blue Breeze 1 
22 Blue Breeze 2 

CMMPA 
23 Cedar Falls 
24 Wolf Wind Farm 
25 Jeffers Wlnd Energy Center 

Purchase 
Purchase 

Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 

Purchase 
Purchase 

Purchase 
Purchase 
Purchase 

Primary Nameplate Net Capacity - KW In Sewlce 
Fuel Type Rating (KW) Summer Winter Date 

( 4  (dl (e) (0 (9) 

Hydro 1.775 1.685 
Hydro 1,260 1,767 
Hydro 942 1,160 
Hydro 2,400 81 9 
Hydro 947 1,261 
Hydro 7.757 5,624 
Hydro 6,371 5,761 

[I] SummerNVInter rahngs for WAPA reflect current JuiylJanuary contract values 
121 Capaclty under Fa~rfax NSP full requirements servlce IS equal lo projected peak demand less WAPA purchases. 
(31 Capacity under Kasson NSP full requlrernenls service IS equal to projecled peak demand 
141 NSP-55 purchases provide non-firm energy mlh mlnlmum must take provlslons at 55% of Member load net of WAPA purchases 
[5] Sleepy Eye A-15 purchase provldes non-firm energy at 100% block purchase of 3 MW summer and 2 MW winter 

Expected Generation Resource Retirements 
At present, only one of the Big Stone I1 Members has a generating resource scheduled 
for retirement. Sleepy Eye is currently planning to retire its diesel Unit No. 3 effective 
January 1,2007. All of the purchase power contracts, except for the hydro purchases 
from WAPA are scheduled for retirement over the Planning Period. 

MEMBER DSM ACTIVITIES 
CMMPA is a project oriented, wholesale provider of power to its members, and as 
such, CMMPA does not have any direct control over its members regarding the 
development and implementation of demand-side management programs. In 
accordance with Minnesota law, the members of CMMPA file reports with the DOC 
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CURRENT RESOURCES AND FUTURE NEEDS 

regarding annual efforts made by the utility to implement conservation programs. 
CMMPA regularly encourages it members to engage in conservation programs and it 
is currently assisting its members with the development of an integrated SCADA and 
load management system. Table 3-3, summarizes the DSM programs currently being 
undertaken by the Big Stone I1 Members 

It is important to note that to the extent that historical levels of DSM (i.e., demand and 
energy reduction) have occurred and are reflected in the historical demand and energy 
data reported by the members, then the 2006 Load Forecast captures these effects in 
the econometric forecast equations presented herein. As such, the forecast load 
growth contained in this Analysis reflects continued growth in DSM demand and 
energy reductions in proportion to the projected load growth of the Big Stone I1 
Members. 

Table 3-3: CMMPA Existing DSM Programs 

DSM Program 

NEEDS FOR ADDITIONAL CAPACITY AND ENERGY 
According to the coincident peak load forecast presented in the preceding section, the 
Big Stone II Member resources are adequate to meet its peak demand and a 15% 
planning reserve requirement until the summer of 2008. Capacity deficiencies in 2008 
are projected to be small (less than 2 MW), and capacity needs are projected to 
increase only slightly in 2009 as certain purchase power contracts are set to expire and 
as the Nebraska City 2 project is scheduled to come on line. However, by 201 1, 
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without the addition of Big Stone Unit TI, the reserve margin for the Big Stone I1 
Members is projected to fall below 10 percent. Capacity needs are projected to grow 
by an average of 3.5 megawks per year thereafter. By 2025, if no capacity other than 
currently planned amounts is added, the Big Stone I1 Members would need 
approximately 58 megawatts of capacity additions. 

The following figures and tables illustrate the projected capacity needs for the Big 
Stone II Members. Tables 3-4 and 3-5 present the projected loads and capacity 
resources for the Big Stone I1 Members for the summer and winter seasons, 
respectively, over the period 2006 through 2025. 

Figures 3-1 demonstrates the projected annual capacity shortfall for the Big Stone I1 
Members during the summer season excluding capacity from Big Stone Unit 11. 
Figure 3-2 shows the annual capacity shortfalls during the summer season including 
capacity from Big Stone Unit 11. 

Figures 3-3 and 3-4 provide graphical representations of the projected loads and 
capacity resources for the Big Stone II Members for the summer and winter seasons, 
respectively, over the period 2006 through 2025. These figures include the capacity 
from Big Stone Unit 11. 

Figure 3-5 shows the projected annual energy requirements for the Big Stone I1 
Members for 2006 through 2025. 
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Line Description 

Plannlnq Requirements - MW 
1 Summer Peak Demand [I] 

2 WAPA Purchases 
3 Full Requlremonts Purchases 

4 Tolal Peak Requlremenls 
5 ReSe~e  Requ~rement [2] 

6 Total Capac~ty Requ~rements 

Existinq Portfolio - MW 
7 Nebraska C~ty 2 Coal Un~t 131 
8 i31g Slone II Coal Un~t 
9 Internal Combustion Un~ls 
10 Combusbon Turblne Unlts 
1 1  Steam (CoallNG) 
12 Hydro Un~ts 
13 W~nd Unlts 

14 F~rm Purchases 

15 Total Resources 

16 Capac~ty Defic~ency (MW) 

Table 3-4: Big Stone II Members Load and Capacity Summary, Summer 

[I] Sum of 61g Stone I1 Member colnc~dent peaks measured at (he Member dellvery polnt 
[2] Planning reserve margin assumed lo be 15% 
[3] Capaclty ratlngs adjusted down for an assumed 3% losses 



CURRENT RESOURCES AN 

Table 3-5: Big Stone II Members Load and Capacity Summary, Winter 

Line Description 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

Planning Requlrements - MW 
1 Winter Peak Demand [ I ]  120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 

2 WAPA Purchases ($6) (16) (16) (16) (16) (16) (16) (16) (16) (16) (16) (16) (16) ($6) (16) (16) 
3 Full Requlrements Purchases - (9) (9) (9) - - - - - - - - - - - - 
4 Total Peak Requirements 95 97 99 110 112 114 116 118 120 122 124 126 128 130 132 134 
5 Reserve Requirernenl[2] 

6 Capac~ly Requcrements 109 111 114 127 129 131 133 136 138 140 143 145 147 149 152 154 

Exlstina Portfolio . MW 
7 Nebraska Clty 2 Coal Un~t  [3] 
8 Btg Slone II Coal Unlt 
9 Internal Combusbon Un~ts 
10 Combusl~on Turblne Unlls 
11 Steam (CoallNG) 
12 Hydro Un~ls 
13 W~ndUnlts 

14 Firm Purchases 

15 Total Resources 

16 Capaaty Delictency (MW) - - _ _ - - . ,  
[I ]  Sum of 819 Stone II Member co~ncldent peaks measured al Ihe Member dellvery pol111 
[2] Plannlng reserve margin assumed lo be 15% 
131 Capaclty ratings adjusted down for an assumed 3% losses 
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Figure 3-1: Big Stone II Members Capacity Deficit Without Big Stone Unit II 

Figure 3-2: Big Stone II Members Capacity Deficit Including Big Stone Unit II 
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CURRENT RESOURCES AND FUTURE NEEDS 

Figure 3-3: Big Stone II Members Load and Capacity Summary, Summer 
Includes Big Stone Unit II Capacity 

Figure 3-4: Big Stone II Members Load and Capacity Summary, Winter 
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CURRENT RESOURCES AND FUTURE NEEDS 

Figure 3-5: Big Stone I1 Members Energy Requirements Chart 
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Section 4 
RESOURCE EXPANSION ANALYSIS 

MODELING METHOD 
R. W. Beck performed a Resource Expansion Analysis for the Big Stone I1 Members 
to determine the most cost-effective resource expansion plan alternatives that could 
satisfy the future energy and capacity needs of the Big Stone I1 Members. The 
analysis was performed using the strategistm software package, licensed by New 
Energy Associates, a Siemens company. Strategist employs a dynamic programming 
optimization technique combined with a convolution generation dispatch process to 
approximate the operation of generating resources and power purchases and sales for 
electric utilities. Through the dynamic optimization process, Strategist explores all 
potential generation expansion plans that can be produced from a given set of resource 
alternatives and identifies the best candidate plans based on the planning objectives 
identified by the user. 

Figure 4- 1, below, depicts an overview of the Resource Expansion Analysis process. 
The initial step in the Analysis involved the development of various forecasts and 
assumptions, including the demand and energy forecast discussed in Section 2, fuel 
prices, capital and operating characteristics for generic resources, and economic 
assumptions. Operating characteristics for the Big Stone I1 Member resources, 
including generating units and power purchase contracts, to be modeled in Strategist 
were developed from information provided by the members. Future potential power 
supply alternatives were developed to provide a broad range of generating resource 
alternatives, including coal and natural gas fired generating technologies and wind 
technologies. 

The alternatives were analyzed in Strategist along with the existing resources of the 
Big Stone II Members to determine the most cost-effective plan(s) the Big Stone I1 
Members could pursue over the 25-year Planning Period (201 1 through 2035). For the 
Analysis, two primary objectives were modeled in Strategist. First, the Big Stone I1 
Members must meet a minimum 15 percent reserve margin beginning in 20 1 1, and, 
second, the optimum potential resource plans must provide the lowest projected utility 
costs of all possible alternatives over the Planning Period. Potential resource plans 
were ranked from lowest to highest cost based on a computation of total, present value 
costs, including generation production costs, operating and maintenance costs, and 
capital costs for the CMMPA Members over the 25-year Planning Period. The 
Analysis also includes a quantification of capital and escalating costs beyond the study 
period, commonly referred to as end effects. 

Unless currently scheduled for retirement, the existing Big Stone I1 Member resources 
were assumed to remain available over the Planning Period. Generic resources, as 
described in more detail in this section, and the Big Stone I1 Member portion of the 
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Section 4 

Big Stone Unit I1 were modeled and made available for selection by Strategist when 
meeting future capacity and energy requirements. 

Figure 4-1: Resource Expansion Analysis Process Overview 

Pnlcnl~ul Supply-Sldc 
Altcrndf~vc Rcaourccs I 

I Baac Expuns~on Plan I 

RESOURCE EXPANSION ALTERNATIVES 
Several resource expansion alternatives were considered for the Big Stone I1 Members 
in the capacity expansion model. Table 4-1 summarizes the types of generating 
resource additions considered and their primary operating characteristics. 

Operating characteristics for Big Stone Unit I1 were obtained from Otter Tail, and the 
capacity was based on the current allocation of the Big Stone I1 Members. In addition 
to the Big Stone Unit 11, two generic, coal-fired resource technology options were 
modeled as expansion options in the analysis. These resource types - integrated 
gasification combined cycle ("IGCC") and super-critical pulverized coal 
("supercritical coal") units - were made available as expansion alternatives beginning 
in 201 1. 
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RESOURCE EXPANSION ANALYSIS 

Fuel Type 

Table 4-1 : Big Stone Unit II and Expansion Resource Alternatives 
Modeled Operating Characteristics 

Generic Resources 
Blg Stone F-Class F-Class Super 

I1 GT 2x1 CC Critical IGCC Wind - ----- 
PRB Coal NG NG PRB Coal PRB Coal NIA 

Baseload Capacity Rat~ng MW 600 170 530 800 630 150 

Construct~on Cost (2006$) 
Overnighl Construction Cost $IkW 1,640 480 580 1,750 1,980 1.560 
Development & Construction Penod Months 48 30 48 72 66 20 

Other Operatlnq Character~stlcs 
Average Degraded Heat Rate BtulkWh 9,300 10.300 7.040 9,240 9,390 
Annual Forced Outage Rate % 4 0% 1 0% 2.0% 4.0% 6.0% 4 0% 
Annual Scheduled Outage Factor % 9 0% 30% 50% 90% 9.0% 90% 
F~xed O&M (2006$) ' $IkW-yr 37 90 750 1950 4200 5050 31.00 
Var~able O&M (2006$) $IMWh 1 80 1765 300 180 4.00 

Emlss~ons 
SO2 Ern~ss~ons Rate IblMMBtu 0 0500 0 0006 0 0006 0.1000 0 0100 0 0000 
NOx Erniss~ons Rate IblMMBtu 0 05 0 01 0 01 0.07 0.02 0 00 
PMqo Erniss~ons Rate IblMMBtu 0 030 0 005 0.005 0.030 0010 0000 
CO, Ern~ssions Rate IblMMBtu 0 117 117 213 21 3 0 

CO Emissions Rate IblMMBtu 0 10 0 01 0 01 0 15 0.00 0 00 
Pb Em~ss~ons Rate IblGBtu 00079 0.0000 0 0000 00080 0.0000 0 0000 
Hg Em~ss~ons Rate IblGBtu 0 0025 0.0000 0 0000 0.0025 0 0010 0 0000 

I Includes property taxes, Insurance, and non.plant Gorporale expenses 

Generic intermediate and peaking resources were considered in the expansion 
optimization analysis in the form of natural-gas fired resources: a simple-cycle 
F-class gas turbine resource and a two-on-one, F-class combined cycle resource. 

A generic wind turbine, an intermittent and renewable resource, was also modeled as a 
resource expansion option to assist the Big Stone I1 Members in fblfilling their 
renewable energy benchmark requirements under the Minnesota Renewable Energy 
Objective. 

All of the generic resource technologies were modeled in 10 MW increments under an 
assumption that the Big Stone I1 Members could acquire capacity through a partial 
ownership arrangement. 

EXISTING RESOURCES 
Unless currently scheduled for retirement, the existing Big Stone I1 Member resources 
were assumed to remain available over the Planning Period. Tables 4-2 and 4-3 below 
provide the basic operating characteristics as modeled for the generating resources and 
purchase power resources, respectively, for the Big Stone I1 Members. 
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Section 4 

Table 4-2: Big Stone I1 Member Existing Generating Resources 
Modeled Operating Characteristics 

L ~ n e  Generating Unit 
No. Owner Station l Unit Type 

(a) (b) ic) 
1 Blue EarUl Unll No 1 IC 
2 Blue Eatih Unit No 3 IC 
3 Blue Eatih Unit No 4 IC 
4 Blue Eatih Unit No 5 IC 
5 Blue Earlh Unit No 6 IC 

6 Delano Un~t No 1 IC 
7 Delano Un~ l  No 2 IC 
8 Delano Unll No 3 IC 
9 Delano Unll No 4 IC 
10 Delano Unit No 5 IC 
11 Delano Unit No 6 IC 
12 Delano Unil No 7 IC 
13 Delano Unlr No 9 CT 

14 Fairlax Un~ i  No 2a IC 

15 Glenwe Unit No 5 IC 
16 Glenwe Unit No 6 IC 
17 Glenwe Unit No 7 IC 
18 Glenwe Unit No 6 IC 
19 Glenwe Un~tNo 9 IC 
20 Glancoe Un~t No 10 IC 
21 Glencoe Un~tNo 11 IC 
22 Glencoe Unit No 12 IC 

23 Gran~te Falls Unit No 1 IC 
24 Granite Falls Unlt No 2 IC 
25 Gran~te Falls Un~t No 3 IC 
26 Granite Falls Unlt No 1 (Hydro) HY 

27 Janesville Un~t No 1 IC 
28 Janesville Unlt No 2 IC 
29 Janesville Un~t No 3 IC 
30 Janesv~lle Unlt No 4 IC 

31 Kenyon Unit No 2 IC 
32 Kenyan Un~t No 3 IC 
33 Kenyon Und No 4 IC 

34 Mountain Lake Unlt No 1 IC 
35 Mounla~n Lake Unit No 2 IC 
36 Mounhn Lake Unlt No 3 IC 
37 Mounlaln Lake UnitNo 4 IC 
38 Mounlain Lake Unit No 5 IC 

39 Sleepy Eye Unit No 1 IC 
40 Sleepy Eye Unll No 2 IC 
41 Sleepy Eye Unll No 3 IC 
42 Sleepy Eye Unll No 4 IC 
43 Sleepy Eye Unll No 5 IC 

44 Spnngneld Unit No 1 IC 
45 Springfield UnitNo 2 IC 
46 Springfield Unit No 3 IC 
47 Springfield Unil No 4 IC 
48 Springfield Unit No ,5 IC 

49 W~ndom UnitNo 4 CT 
50 W~ndom Unit No C1 IC 
51 Windom UnilNo C2 IC 
52 Windom UnllNo C3 IC 

53 Willmar Unll No ST2 ST 
54 Willmar Unil No ST3 ST 
55 W~llmar UnilNo E04 IC 
56 Willmar Unil No E05 IC 
57 Willmar Unit No E06 IC 
58 Willmar Uni lNoSWI IC 
59 Willmar UnilNo SW2 IC 
60 Willmar Unit No SW3 IC 

61 CMMPA Nebraska Clly 2 ST 
62 CMMPA Big Stone I1 ST 

63 TOTAL GENERATING RESOURCE (MW) 

Pnmary 
Fuel 
Type 

Id) 
D~esel 
Diesel 
Diesel 
D~esel 
Diesel 

Diesel 
Diesel 
Diesel 
Diesel 
Diesel 
Diesel 
Diesel 

No 2 011 

Diesel 

Diesel 
Diesel 
Diesel 
Diesel 
Diesel 
Diesel 
D~esel 
Dtasel 

Diesel 
Diasel 
Dlesel 
Hydro 

Diasel 
Diesel 
Dtesel 
Desel 

Diesel 
D~esel 
Diesel 

Diesel 
Diesel 
Desel 
Diesel 
Diesel 

Diesel 
Diesel 
Diesel 
Diesel 
Diesel 

Diesel 
Diesel 
Dlesel 
Diesel 
Diesel 

No 2 011 
Diesel 
Diesel 
D~esel 

NG 
Coal 

D~esal 
Dlesel 
Diesel 
Diesel 
Diesel 
Diesel 

Coal 
Coal 

Generator Commercial Expectnd 
Nameplate Nel Capacity . KW In  Service Date for 
Rating (KW) Summer Winter Date Rehrement 

(el (0 (9) (h) (11 
1,500 1,500 1,500 1960 
1.600 1,600 1,600 1993 
1.600 1.600 1,600 1993 
1.600 1.600 1.600 1993 
1,825 1,825 1.825 1996 

840 830 830 1951 
3,125 2.860 2,880 1972 
1.136 1.170 1.170 1973 
1.140 1,170 1.170 1946 
1.365 1,350 1.350 1969 
1.250 1,050 1.050 1994 
3.000 3.750 3.750 1999 

12.500 13,300 13.300 2002 

I 800 1,800 1,800 2001 

1000 1.000 1,000 1957 
1.000 1,000 1,000 1961 
3.500 3,500 3,500 1966 
5,500 5.600 5,600 1969 
6.400 6.400 6,400 1973 
7.000 7.000 7.000 1985 
4.860 4.800 4,800 1998 
4 660 4,800 4,800 1998 

2.000 2,000 2.000 2003 
2 010 2.010 2.010 2003 
2,010 2,010 2,010 2003 
1 200 956 154 1986 

1.365 1.365 1.365 1965 
1.136 1.135 1.135 1972 

670 670 670 1955 
1.825 1.825 1.825 1998 

1.823 1,823 1.823 1991 
1.806 1.806 1.806 1991 
1,622 1.822 1.822 1991 

1.830 1.875 1.875 1998 
1.130 1.125 1.125 1954 
1 800 1.900 1.900 1998 
1.900 1.900 1,900 1968 
1 360 1.380 1.380 1950 

1825 1.680 1.880 1999 
1 825 1,830 1.830 2001 
1500 1.840 1.840 1961 112007 
1.825 1.630 1,830 1995 
1.825 1,200 1.2W 1998 

1.625 1.825 1,825 1994 
1.825 1,825 1,825 1996 
1.825 1,825 1,825 1998 
1825 1,825 1,825 1998 
1825 1,825 1.825 2001 

2,500 2,800 2.800 1980 
1.630 2.000 2.000 200'1 
1630 2.000 2.000 2001 
1 830 2.000 2.000 2001 

6 500 6.500 0 1956 
12,500 12.500 11,500 1970 
2,000 2.000 2,000 2000 
2.000 2.000 2.000 2000 
2.000 2.000 2.000 2000 
2.000 2.000 2.000 2000 
2,000 2,000 2,000 2000 
2.000 2.000 2.000 2000 

12,500 12,500 12,500 512009 
30,000 30.000 30,000 512011 

195,132 186,830 

Modeled Ooeialino , - 
Charactensl~cs 

Var OBM Full Load 
(WMWh) Heat Rale 

6) C) 
1392 9.183 
13 92 9.500 
13 92 9.500 
13 92 9.500 
13 92 9.460 

6 85 11.324 
665 11.048 
885 11,071 
865 11,431 
8 65 11.362 
885 H.193 
885 10,871 

1330 16,802 

900 9,512 

8 98 9,422 
8 98 9.422 
8 98 9.320 
8 98 9.776 
8 98 9.249, 
8 98 10,046 
8 98 9,500 
8 98 9.306 

9 00 9.512 
9 00 9.512 
9 00 9.512 
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RESOURCE EXPANSION ANALYSIS 

Table 4-3: Big Stone II Member Purchase Power Resources 
Modeled Operating Characteristics 

Modeled Ooerabno . - 
Prlmary Generator Commerc~al Expected Characlensbu 

L~ne Resource Fuel Nameplate Net Capaclly . K W  In SErvlce Oalo for Var OLlM Full Load 
No PurchasesiRezources Type Type Rallng IKW) Summer Wtnter Data Rellremenl (SIMWh) Heat B l e  

(a1 l b l  ([I 14 (81 10 (sl lhl (11 III 
Svstem F ~ r m  Purchases 

WAPA Purchase [I]  
1 Fajrfax Purchase Hydro 
2 Granlta Falls Purchase Hydro 
3 Mountaln lake Purchase Hydro 
4 Sleepy Eye Purchase Hydro 
5 Sprlnoheld Purchase Hydro 
6 Wlndom Purchase Hydro 
7 Wlllmar Purchase Hydro 

NSP Full Requlremenls 
8 Farfax 
9 Kasson 

Firm Purchases 
10 Blue Earlh - Alllant - Purchaso Purchase 
11 Granlle Falls - NSP F ~ r m  Purchase Purchase 

12 Non-F tn  Purchases 
13 NSP 55 Energy Purchase 
14 Delano 
15 Glencoe 
16 Janasvllle 
17 Kenyon 
16 Mounlaln Lake 
19 Wlndom 

Sleepy Eye NSPA-15 Non-Ftrm 
20 Purchase 

Wlnd Resources 
21 Blue Earth 
22 Blue Breeze 1 
23 Blue Breeze 2 

CMMPA 
24 Cedar Falls 
25 Wolf W ~ n d  Farm 
26 Jeffen Wlnd Energy Cenlel 

Purchase 
Purchase 
Purchase 
Purchasa 
Purchase 
Purchase 

Purchase 

Purchase Wlnd 
Purchase Wlnd 

Purchase W ~ n d  
Purchase W n d  
Purchasa Wmd 

412026 0 00 NIA 
412026 0 00 NIA 

1212006 0 0 0  NIA 
312021 0 0 0  NIA 
1212031 0 W NIA 

[ I ]  SummerW~nter rallngs for WAPA reflacl current JulyUanuay convan values 
121 Caoaolv under Falrfax NSP lull resulremenl seMce IS eoual lo emlected oeak demand less WAPA ourchases . . .  . 
i3i cabaul; ~ n d c r  Kasson NSP 121 mi. remenls service ts e q ~ a l  :o pro.ocloo peak demano 
141 hSP-55 p~rchasos pro" do non-frm energy w In mlnlnum mdsl Into prov8slons a! 5 5 1  of Uemboi load no1 o l  WAPA purchasos 
[ q  Sloopy Eyo A-15 pdrchoso prcvccs oon-l.rm enorgy a! 100% bloc* pdrcnaso 013 MW 5-mmer an0 2 MW a nler 

EMISSION COSTING 
Effluents were modeled in Strategist to capture economic impacts of various 
emissions. The emission costs reflected in the Analysis for PM10, CO, NOx, lead, 
and COz were obtained from the externality costs published by the Minnesota Public 
Utilities Commission ("PUC") for Within 200 miles of Minnesota (or "MN200") and 
Rzrral. The Within 200 miles of Minnesota values were applied to the operation of Big 
Stone Unit 11, which is located in South Dakota. All other new resources were 
assumed to be constructed in rural areas of Minnesota and were applied the Rz~ral 
values for emissions. The environmental externality values were adjusted from the 
2004 values published by the PUC to 2006 values using a 2.4% general inflation rate, 
and are depicted below in Table 4-4. 

SOz emission allowance costs were estimated assuming a market price of $600 per ton 
in 2006 dollars, escalated over the Planning Period at 2.4%, and were applied to the 
amount of SOz emissions produced by thermal resources modeled in each potential 
expansion plan. Similarly, mercury emissions were assumed to be $70 million per 
ton, or $35,000 per pound, in 2006 dollars, escalated at 2.4%. 
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Table 4-4: Estimated Minnesota Environmental Externality Values [I] 

Rural Within 200 Miles of Minnesota 

PM,O $/ton 1,053 1,053 

CO $/ton 0.5 0.5 

NOx $Iton 125.8 125.8 

Pb $/ton 552 552 

COz $/ton 3,82 0 

Mercury $Iton 70,000,000 70,000,000 

SOx $/ton 600 600 

[I] Amounts shown a r e  in 2006 dollars 

RESOURCE PLANNING RESULTS 
The Strategist model developed over 400 potential expansion plans. The three plans 
that ranked lowest in present value cost were identified as the optimum least-cost 
plans as shown in Table 4-5. The present value utility cost variance shown in the table 
represents the incremental cost increase for each plan from the lowest-cost plan. All 
three of the optimum least-cost expansion plans showed that the Big Stone II Members 
need to secure 30 MW of Big Stone Unit I1 capacity in 201 1. 

Plan 1, consisting of the planned 30 megawatts of the Big Stone Unit I1 in 
201 1, plus an additional 10 megawatts of installed wind capacity in 201 1, 
followed by 10 megawatts of supercritical pulverized coal capacity installed 
every two to three years beginning in 2019, was found to be the least-cost 
potential resource expansion plan. Based on the results of this plan, wind 
turbine capacity of approximately 10 MW is a viable resource option for the 
Big Stone I1 Members in 2011. This amount of wind capacity is 
approximately equal to the Renewable Energy Objective of the Big Stone 11 
Members for 20 12. 

E Plan 2 delays the installation of the 10 MW wind unit 9 years until 2020 and 
moves the first 10 MW supercritical coal unit one year forward to 2018. The 
incremental cost increase from Plan 1 was less than $1 million. 

Plan 3 differs from Plan 1 by replacing the final 10 MW of supercritical coal 
capacity in 2035 with 10 MW of IGCC capacity. The incremental cost 
increase from Plan 1 was $3.4 million. 

Out of the over 400 potential expansion plans, four sub-optimal plans were selected 
for comparison purposes to demonstrate the effect of installing different technology 
types. The four selected sub-optimal plans are described in more detail below. 
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RESOURCE EXPANSION ANALYSIS 

Plan 56 reduced the amount of Big Stone Unit 2 coal capacity to 20 MW 
in 201 1 and also included 30 MW of wind capacity added by 20 16 and 10 
MW of IGCC capacity in 2033. This plan reduced the total amount of 
supercritical coal capacity added and would produce fewer emissions than 
Plan 1; however, the incremental cost increase from Plan 1 was $34 
million, due to the addition of more capitally intensive technologies. 

Plan 66 has more additions in the first year of the Planning Period (50 
MW, of which 30 MW is Big Stone Unit I1 capacity and the remaining 20 
MW is wind capacity) than the lower cost expansion plans. It also 
includes 30 MW of total wind capacity added over the Planning Period. 
The incremental cost increase from Plan 1 was $38 million. 

I Plan 73 contains an installation of a combined cycle unit, at 10 MW, and 
also adds 40 MW of IGCC resources in the later years of the Planning 
Period. The incremental cost increase from Plan 1 was $41 million. 

Plan 98 installed three technology types in 201 1, including 20 MW of Big 
Stone Unit I1 capacity, 20 MW of wind capacity, and 10 MW of combined 
cycle capacity. The incremental cost increase from Plan 1 was $58 
million. 
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Table 4-5: Expansion Plan Results 

Ranking of Potential Expansion Plans 

2016 - 

2017 - 

2018 - 

2019 Coal (IOMW)) 

2020 - 

2021 Coal (10MW) 

Optimum Least-Cost Plans Selective Sub-optimal Plans 

- 

Coal (10MW) 

- 

Wind (10MW) 

Coal (10MW) 

Year of Installation 1 

- 

- 

- 

Coal (10MW) 

- 

Coal (10MW) 

2 1 3 1 56 1 66 / 73 / 98 

Wlnd (IOMW) 

Coal (IOMW) 

- 

Coal (10MW) 

- 

- 

- 

- 

Coal (10MW) 

- 

W~nd  (10MW) 

- 

- 

CC (10MW) 

- 

Wind (10MW) 

Coal (10MW) 

- 

- 

- 

Coal (1 OMW) 

- 

Wind (10MW) 

Coal (IOMW) 

- 

- 

Coal (IOMW) 

- 

- 

Coal (10MW) 

- 

- 

Coal (IOMW) 

- 

- 

2022 - / 
Coal (10MW) 

- 

- 

Coal (10MW) 

- 

- 

Coal (10MW) 

- 

- 

Coal (10MW) 

- 

- 

Coal (IOMW) 

- 

- 

Coal (1OMW) 

- 

- 

Coal (10MW) 

- 

- 

Coal (10MW) 

- 

I - 

- 

- 

Coal (10MW) 

- 

- 

Coal (10MW) 

- 

- 

Coal (lOMW) 

- 

IGCC (10MW) 

- 

- I coal (IOMW) I - 

- 

- 

Coal (10MW) 

- 

- 

Coal (10MW) 

- 
- 

Coal (10MW) 

- 

Coal (10MW) 

- 

I Coal (lOMW) I - I Coal (IOMW) 

j 

2035 Coal (IOMW) 1 CO* (IOMW) I G C C  (IOMW) 1 - I - lGCC(l0MW) 1 - 

- 

Coal (10MW) 

- 
Coal (10MW) 

- 

- 

IGCC (10MW) 

- 

A sensitivity analysis was performed to investigate whether additional capacity from 
Big Stone Unit I1 would be beneficial for the Big Stone I1 Members. This analysis 
indicates that at least 30 additional megawatts of capacity from Big Stone Unit I1 
could be cost-effectively added by the Big Stone I1 Members in 201 1. This case is not 
currently contemplated as a resource expansion alternative because all of the proposed 

I I 
PV Utility Cost 

1 
Variance 

- I 954 3,400 
(2006 $0001 
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RESOURCE EXPANSION ANALYSIS 

Big Stone Unit I1 capacity is already allocated to the Big Stone I1 partners. However, 
should additional capacity from the Big Stone Unit I1 become available, the resource 
expansion analysis found that additional quantities of the Big Stone Unit I1 capacity 
would provide for lower total present value costs for the Big Stone I1 Members as 
compared with the lowest-cost base plan described previously. While the reserve 
margin for the Big Stone I1 Members would obviously far exceed the 15 percent target 
under this case, the lower-cost results of this case can be understood when compared 
to the existing resource alternatives of the Big Stone I1 Members. The Big Stone I1 
Members rely heavily on market-priced non-firm and economy purchases, and 
generation from owned, lower-eficiency steam resources, and oil-fired diesel 
generation to serve their loads. In contrast, savings in energy costs the Big Stone I1 
Members could receive through low-cost energy available from the proposed Big 
Stone Unit I1 are projected to offset the incremental fixed and capital costs associated 
with the additional Big Stone Unit I1 capacity, resulting in lower total costs for power 
than what is available from their existing resources. 

DSM SCREENING 
CMMPA is a project oriented, wholesale provider of power to its members, and as 
such, CMMPA does not have any direct control over its members regarding the 
development and implementation of demand-side management programs. In 
accordance with Minnesota law, the members of CMMPA file reports with the DOC 
regarding annual efforts made by the utility to implement conservation programs. 
CMMPA regularly encourages it members to engage in conservation programs and it 
is currently assisting its members with the development of an integrated SCADA and 
load management system. 

The impacts of DSM programs of the Big Stone II Members are addressed in two 
ways in the Analysis. First, to the extent that historical levels of DSM (i.e., demand 
and energy reduction) have occurred and are reflected in the historical demand and 
energy data reported by the members, then the 2006 Load Forecast captures these 
effects in the econometric forecast equations presented herein. As such, the forecast 
load growth contained in this Analysis reflects continued growth in DSM demand and 
energy reductions in proportion to the projected load growth of the Big Stone I1 
Members. 

Even though the load forecast is already likely to contain the forecast effects of DSM 
load reductions, and, hence, Iower levels of need for new capacity, it is still necessary 
to investigate whether additional amounts of DSM, beyond those already implemented 
by the members, are warranted. To conduct this evaluation, we relied upon the 
information provided by the Big Stone I1 Members in recent Conservation 
Improvement Program filings. This data, supplemented by additional data provided 
by the members, indicates that the average program expenditures and energy savings 
across all DSM programs results in an estimated average costs per kilowatt hour save 
in the range of $0.28. 

This estimate of average program costs and savings for the Big Stone II Members was 
combined with other assumptions regarding DSM program costs and impacts, as 
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Section 4 

referenced in Table 4-6, below, to conduct a screening of the average costs and 
benefits of DSM in the Strategist model. Utilizing Strategist and incorporating the 
lowest-cost expansion plan described above, it is possible to investigate the existing 
DSM programs implemented by the Big Stone I1 Members and the cost-effectiveness 
of the programs with regard to their ability to avoid projected marginal energy costs 
and costs of incremental capacity additions that are consistent with the optimum 
resource expansion plan. 

Table: 4-6: Average DSM Program Costs and Impacts for the Big Stone I1 Members 

DSM Program Attributes Value 

Program Implementation Date 201 1 

Utility Program Cost $0.281kWh 

DSM Program Load Factor 40% 

DSM Measure Life 10 yrs 

DSM Measure Persistence 100% 

DSM Program Free-Ridership 50% 

Utilizing the assumptions presented in Table 4-6 and the avoided utility costs 
developed from the lowest-cost expansion case, the Strategist model computed a cost 
to benefit ratio under a Utility Cost Test of 0.57, indicating that the average benefits 
received by the Big Stone I1 Members from avoided costs produced from the DSM 
programs are projected to be 57% of the DSM program costs incurred by the 
members. Because the existing DSM programs being undertaken by the Big Stone I1 
Members are not shown to be cost effective, it is reasonable to assume that should the 
members decide or be required to implement additional DSM programs, that 
additional DSM implementations would likely cost more per unit of benefit received 
and, therefore, additional DSM implementation would show lower cost to benefit 
ratios that those computed for the existing programs. 

CONCLUSIONS 
The resource expansion modeling demonstrates that growth in member and changes in 
planned capacity results in the need for new capacity additions for the Big Stone I1 
Members in the near b r e .  To meet this need, the Big Stone I1 Members will need to 
acquire new capacity resources. Evaluations of available and possible resource 
alternatives indicate that Big Stone Unit I1 is a viable, low-cost means for the Big 
Stone I1 Members to meet this need. Furthermore, the beneficial results produced by 
acquiring 30 MW of Big Stone Unit I1 capacity above the current allocation of the Big 
Stone TI Members underscores the need of the members to obtain low-cost, base- 
loaded capacity. 
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APPENDICES 

The following appendices are included to provide supplemental information regarding 
portions of this Resource Expansion Analysis: 

Appendix A: Load Forecast Statistical Output 

Appendix B: Big Stone I1 Member Load Forecast Tables and Charts 

Appendix C: Historical Weather Data 

Appendix D: Big Stone I1 Member Economic Data 
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Appendix A 
LOAD FORECAST STATISTICAL OUTPUT 



Appendix A 
Statistical Output 

Statistical Output Syntax Guide 
Variable: County Abbreviation (if applicable), then Variable Key Code. 
Example: FARGDP = Faribault County Gross Domestic Product 

Variable Key Codes 

N \013508 CMMPA\037268 - Load Fomcasl\Worh Pmducl .5000\Slellsllcal Appood~x-Roformolxla 

CDD 
GDP 
H DD 
NEL 
PY 
RETSAL 

3379 
5/31/2006, R. W. Beck, Inc 

Cooling Degree Days (Minneapolis - St. Paul Airport) 
Gross Domestic Product 
Heating Degree Days (Minneapolis - St. Paul Airport) 
Net Energy Requirements 
Total Personal Income 
Total Retail Sales 





Statistical Output: Delano 

Coefficient Std. Error t-Statistic Prob. 

7.57E-05 3.81 E-05 

0.99 Mean dependent var 
0.99 S.D. dependent var 
0.02 Akaike info criterion 

N \013508 CMMPAI03m8 -Load FomcaslIWork Pmduct - 5000\Slallslral Appendix-Reformal rls 
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Statistical Output: Faitfax 

Dependent Variable: LOG(FA NEL) 
Method: Least Squares 
Date: 0511 8/06 Time: 00:35 
Sample: 1990 2005 
Included observations: 16 

Variable Coefficient Std. Error t-Statistic Prob. 

C 8.07 0.25 31.76 0.00 
LOG(RENVGDP) 0.16 0.04 4.45 0.00 
CDD 2.73E-05 3.33E-05 0.82 0.43 
HDD 5.35E-05 1.28E-05 4.18 0.00 

R-squared 0.72 Mean dependent var 9.42 
Adjusted R-squared 0.65 S.D. dependent var 0.04 
S.E. of regression 0.02 Akaike info criterion (4.52) 
Sum squared resid 0.01 Schwarz criterion (4.32) 
Log likelihood 40.14 F-statistic 10.41 
Durbin-Watson stat 1.81 Prob(F-statistic) 0.00 
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Statistical Output: Glencoe 

Included observations: 16 

Coefficient Std. Error t-Statistic Prob. 

1.07E-04 4.36E-05 
3.05E-05 1.59E-05 

0.95 Mean dependent var 
0.94 S.D. dependent var 
0.03 Akaike info criterion 
0.01 Schwarz criterion 

3383 
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Statistical Output: Granite Falls 

Dependent Variable: LOG(GR NEL) 
Method: Least Squares 
Date: 0511 8/06 Time: 01 : I0  
Sample: 1990 2005 
Included observations: 16 

Variable Coefficient Std. Error t-Statistic Prob. 

C 8.28 1.33 6.25 0.00 
LOG(YELLPY) 0.34 0.23 1.47 0.17 
CDD 8.99E-05 8.66E-05 1.04 0.32 
HDD 1.68E-05 3.30E-05 0.51 0.62 

R-squared ' 0.26 Mean dependent var 10.31 
Adjusted R-squared 0.08 S.D. dependent var 0.06 
S.E. of regression 0.06 Akaike info criterion (2.56) 
Sum squared resid 0.04 Schwarz criterion (2.37) 
Log likelihood 24.47 F-statistic 1.43 
Durbin-Watson stat 1.37 Prob(F-statistic) 0.28 
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Statistical Output: Janesville 

Date: 05/18/06 Time: 09:47 
Sample: 1991 2005 
Included observations: 15 

Coefficient Std. Error t-Statistic Prob. 

1.56E-04 3.44E-05 

0.95 Mean dependent var 
0.94 S.D. dependent var 
0.02 Akaike info criterion 
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Statistical Output: Kasson 

ncluded observations: 16 

Coefficient Std. Error t-Statistic Prob. 

1.15E-04 7.61 E-05 
5.39E-05 2.60E-05 

0.97 Mean dependent var 
0.96 S.D. dependent var 
0.05 Akaike info criterion 
0.03 Schwarz criterion 
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Statistical Output: Kenyon 

Date: 05/18/06 Time: 16:07 
Sample(adjusted): 1991 2005 
Included observations: 15 after adjusting endpoints 
Convergence achieved after 18 iterations 

Coefficient Std. Error t-Statistic . Prob. 

8.86E-05 3.19E-05 
2.34E-05 1.50E-05 

0.97 Mean dependent var 
0.96 S.D. dependent var 
0.02 Akaike info criterion 
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Statistical Output: Mountain Lake 

Dependent Variable: LOG(M0 NEL) 
Method: Least Squares 
Date: 05/18/06 Time: 11 :35 
Sample: 1990 2005 
Included observations: 16 

Variable Coefficient Std. Error t-Statistic Prob. 

C 4.88 0.65 7.52 0.00 
LOG(C0TTGDP) 0.84 0.12 6.95 0.00 
CDD 3.40E-04 1.05E-04 3.23 0.01 

R-squared 0.87 Mean dependent var 9.79 
Adjusted R-squared 0.85 S.D. dependent var 0.19 
S.E. of regression 0.07 Akaike info criterion (2.24) 
Sum squared resid 0.07 Schwarz criterion (2.09) 
Log likelihood 20.90 F-statistic 42.34 
Durbin-Watson stat 2.43 Prob(F-statistic) 0.00 
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Statistical Output: Sleepy Eye 

Dependent Variable: LOG(SL NEL) 
Method: Least Squares 
Date: 0511 8/06 Time: 11 :47 
Sample: 1990 2005 
Included observations: 16 

Variable Coefficient Std. Error t-Statistic Prob. 

C 7.18 0.33 21.60 0.00 
LOG(BR0WGDP) 0.49 0.05 10.67 0.00 
CDD 8.91 E-05 4.08E-05 2.18 0.05 
HDD 1.44E-05 1.44E-05 1 .OO 0.34 

R-squared 0.93 Mean dependent var 10.62 
Adjusted R-squared 0.92 S.D. dependent var 0.09 
S.E. of regression 0.03 Akaike info criterion (4.1 8) 
Sum squared resid 0.01 Schwarz criterion (3.98) 
Log likelihood 37.41 F-statistic 56.55 
Durbin-Watson stat 1.60 Prob(F-statistic) 0.00 

3339 

513012006, R. W Beck, Inc 



Statistical Output: Springfield 

Coefficient Std. Error t-Statistic Prob. 

1.39E-04 4.86E-05 

0.95 Mean dependent var 
djusted R-squared 0.94 S.D. dependent var 

0.03 Akaike info criterion 
0.01 Schwarz criterion 
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Statistical Output: Wilmar 

Coefficient Std. Error t-Statistic Prob. 

6.59E-05 4.43E-05 
3.52E-05 1.54E-05 

0.97 Mean dependent var 
Adjusted R-squared 0.96 S.D. dependent var 

0.03 Akaike info criterion 
0.01 Schwarz criterion 
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Statistical Output: Windom 

Dependent Variable: LOG(WN NEL) 
Method: Least Squares 
Date: 0511 8/06 Time: 12:25 
Sample(adjusted): 1991 2005 
Included observations: 15 after adjusting endpoints 
Convergence achieved after 7 iterations 

Variable Coefficient Std. Error &Statistic Prob. 

C 9.49 0.98 9.63 0.00 
LOG(C0TTGDP) 0.28 0.16 1.80 0.10 
CDD 7.68E-05 3.78E-05 2.03 0.07 
4 1 )  0.87 0.09 10.10 0.00 

R-squared 0.97 Mean dependent var 11 .OO 
Adjusted R-squared 0.96 S.D. dependent var 0.14 
S.E. of regression 0.03 Akaike info criterion (3.96) 
Sum squared resid 0.01 Schwarz criterion (3.77) 
Log likelihood 33.66 F-statistic 104.85 
Durbin-Watson stat 1.99 Prob(F-statistic) 0.00 
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Appendix B 
BIG STONE II MEMBER LOAD FORECAST 

TABLES AND CHARTS 



Historical and Projected Net Energy for Load - Blue Earth 

Avg Annual Growth Rate: 
1996-2005: 1.6% 
2006-2015: 1.0% 
2016-2025: 0.4% 

- Historical --I- Projected 

Historical and Projected Non-coincident Peak Demand - Blue Earth 

-e- Histor~cal W~nter NCP -Historical Summer NCP 
I 

*Projected Winter NCP -Projected Summer NCP I 
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Blue Earth 
Historical and Projected Net Energy Requirements and Peak Demand 

Net Energy Requirements (CY) Non-Coincident Peak Demand 
Actual Percent Normalized Percent Percent Winter Percent Load Summer Percent Load 

Year (MWh) Change (MWh) Change Diff. (MW) Change Factor (MW) Change Factor 
1996 51,547 51,105 -0 9% 8.2 71 8% 10.3 57.1% 

C 
Winter 
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Blue Earth 
Monthly Net Energy Requirements (MWh) 

Year Jan Fcb Mar Apr May Jun Jul Aug Sep Oct Nov Dec CY Total 
1996 #NIA #N/A #N/A #NIA #NIA #NIA #NIA #N/A #N/A #N/A #N/A #N/A #N/A 
1997 #NIA #NlA #NIA #NIA #NlA #NIA #NIA #N/A #N/A #NIA #NIA #NIA #MA 
1998 #NIA #N/A #NIA #NIA #NlA #NlA #NlA #N/A #N/A #NIA #NIA #NIA #NIA 

Monthly Energy Allocation Factors 

Year Jan Fcb Mar Apr May Jun Jul Aug Sep Oct Nov Dcc Total 
1996 #NIA #N/A #NlA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NfA #NIA 
1997 HNlA iINIA llNlA IINIA llNlA #NlA lfNlA #NIA # N I A  #NlA #NIA #NlA llNlA 



Blue Earth 
Monthly Non-Coincident Peak Demand (MW) 

Year 
1996 
1997 
1998 

S 1999 e 2000 g 2001 
1 2002 

2003 
2004 
2005 
2006 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
#N/A #NIA #NIA #N/A #NIA #NIA #NIA #NIA #N/A #NIA #NlA #N/A 
#N/A #NIA #NIA #NIA #NIA #N!A #NIA WNlA #N/A #NIA #N/A #N/A 
#NIA #NIA #NIA #N/A #NIA #NIA #NlA #NIA #N/A #NIA #N/A #N/A 
#NIA #NIA #N/A #N/A #NlA #NIA flNlA #NlA #NIA #NIA #N/A #N/A 
#N/A #NIA #NlA #N/A #N/A #NIA #NIA #N/A #N/A #NIA #N/A #N/A 
#NIA #NlA #NIA #N/A 7 8  112  112 112 106 8 3  8 3  8 3  

83 83 8 3  9 2  9 8  110  110 108 110 7 9  8 1  8 3  
8 6  8 5  8 2  8 4  8 3  107  110  109 104 8 4  7 7  8 7  

Wntr Pk 
#NIA 
#NlA 
#NIA 

Monthly Load Factors 

Year Jan Feb Mar Apr May Jun Jut Aug Sep Oct NOV Dec WntrPk 
1996 



Blue Earth 
Monthly Coincident-Peak Demand (MW) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec WntrPk S 
2006 8 9  8 7  8 2  8 5  8 9  113 117 1 1 1  114 9 7  8 8  9 4  8 9 
2007 9 0  8 8  8 3  8 6  9 0  114 119  113  115  9 8  8 9  9 6  9 0 
2008 9 1  8 9  8 4  8 7  9 1  116 120 114 117 9 9  9 0  9 7  9 1 
2009 9 2  9 1  8 5  8 9  9 3  117 122 116  119  101  9 1  9 8  9 2 

$ 2010 9 3  9 2  8 6  9 0  9 4  119 123 117 120 102 9 2  9 9  9 3 - o 2011 9 4  9 3  8 7  9 0  9 5  120 125  119  1 2 1  103 9 3  1 0 0  9 4 = 2012 9 5  9 4  8 8  9 1  9 6  121  126 120  122  104 9 4  1 0 1  9 5 
2013 9 6  9 4  8 9  9 2  9 6  122 127 1 2 1  123  105 9 5  1 0 2  9 6 
2014 9 7  9 5  8 9  9 3  9 7  123 128  122  124 105 9 5  1 0 2  9 7 
2015 9 7  9 6  9 0  9 3  9 8  124 129  122  125  106 9 6  103  9 7 
2016 9 8  9 6  9 1  9 4  9 8  125 130  123  126  107 9 6  104  9 8 
2017 9 9  9 7  9 1  9 5  9 9  125 130  124  127 107 9 7  104 9 9 
2018 9 9  9 7  9 2  9 5  100  126 1 3 1  125 127 108 9 7  1 0 5  9 9 

X 2019 100 9 8  9 2  9 5  I 0 0  126 132  125  128 108 9 8  105  10 0 
2020 100 9 8  9 2  9 6  100  127 132 125 128  109 9 8  1 0 5  10 0 - 2021 e 100 9 8  9 3  9 6  1 0 1  127 132  126  129 109 9 8  106  10 0 

a 2022 101 9 9  9 3  9 6  1 0 1  128 133 126 129 109 9 9  106  10 1 
2023 101 9 9  9 3  9 7  1 0 1  128 133 127 129  110 9 9  106  10 1 
2024 101 9 9  9 3  9 7  1 0 1  128 134 127 130  110 9 9  107 10 1 
2025 101  100 9 4  9 7  1 0 2  129 134 127  1 3 0  110 9 9  107  10 2 

Monthly Coincidence Factors 

Year Jan Feb Mar Apr May Jun 
2006 96 0% 96 6% 94 1% 97 3% 96 0% 94 8% 

Jul Aug Sop Ocl Nov Dec 
977% 95 0% 97 1% 96 4% 97 0% 98 6% 
977% 95 0% 97 1% 96 4% 97 0% 98 6% 
97 7% 95 0% 97 1% 96 4Y0 97 0% 98 6% 
977% 95 0% 97 1% 964% 97 0% 98 6% 
977% 95 0% 97 1% 96 4% 97 0% 98 6% 
977% 95 0% 97 1% 96 4% 97 0% 986% 
97 7% 950% 97 1% 964% 970% 986% 
977% 95 0% 97 1% 96 4% 97 0% 98 6% 
977% 95 0% 97 1% 96 4% 97 0% 98 6% 
97 7% 95 0% 97 1% 964% 97 0% 98 6% 
97 7% 95 0% 97 1% 964% 97 0% 98 6% 

Wntr Pk S 
96 0% 
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Historical and Projected Net Energy for Load - Delano 

i 

Historical and Projected Non-coincident Peak Demand - Delano l------ 

80 
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-+Projected Winter NCP 
.- -- - -- -Projected Summer NCP 1 

-- -- 

N \013508 CMMPA\037268\CMMPA Summary-FcstO6-NCP Pres xls 

40 I 
30 - 

20 - 

Avg Annual Growth Rate: 
1996-2005: 5.1% 
2006-2015: 3.4% 
2016-2025: 2.2% i I 

10 - 

1 

o , , , 3 . 7  

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 



Delano 
Historical and Projected Net Energy Requirements and Peak Demand 

Net Energy Requirements (CY) Non-Coincident Peak Demand 
Actual Percent Normalized Percent Percent Winter Percent Load Summer Percent Load 

Year (MWh) Change (MWh) Change Diff. (MW) Change Factor (MW) Change Factor 
1996 31,428 31,660 0 7% 5.7 63.4% 7 0 51 0% 

- .- 2016 
" 2017 

2018 
2019 
2020 

2021 

2022 

2023 
2024 

2025 - 
a: Thru 2005 3 2006-2015 

201 6-2025 

Co 
Winter 

es 
&-F* 
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Delano 
Monthly Net Energy Requirements (MWh) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec CY Total 
1996 #NIA #NIA #NIA UNIA UN/A #NIA #NIA #NIA UNIA #NIA #NIA #N/A #N/, 
1997 UNIA UNIA #NlA UNIA #NIA #N/A UNlA UNIA #N/A #NIA UNIA #N/A #NL 

- 1998 #NIA #NIA #NIA #N/A #N/A #NIA IfNlA #NlA HNlA #NIA #NIA #NIA #IN/( 
m 1999 #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NlA # N I A  #NIA #NIA #N/A #NL 

2000 UNIA #N/A #NIA #N/A #NlA #NIA #NlA #NIA #NIA #N/A #NIA UN/A IINIi i 2001 #N/A UNIA #NIA #N/A #NIA #NIA #NIA #NlA UNIA #NIA #NIA #NfA UNI, 
r 2002 3,985 3,489 3.730 3.600 3,577 4,062 4.927 4,195 3,982 3.956 3.710 4.028 47.24 

2003 4,183 3.747 3.836 3.562 3.564 3,824 4.536 4.622 3.830 3.779 3.726 4.156 47.368 

Monthly Energy Allocation Factors 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
1996 UNIA UNlA UNIA #NIA UNIA #NIA UNlA #NlA UNIA #NIA #NIA #NlA ttN11 
1997 #NIA #NIA UNIA #NIA UN/A UNIA #NlA #NIA UNlA #NIA UNIA UNIA #N/I 
1998 UNIA #NIA UNIA #NIA #N/A UNIA #N/A #NIA #NlA UNlA UNIA UNlA #Nlr 

1 1999 #NIA #NIA #NIA PNlA #N/A #N/A #N/A #NIA #NIA UNIA UNIA #NIA #N/I 
C 2000 UNIA #N/A #NIA #NlA UNIA #NIA #NIA #NIA UNlA #NIA UNIA #NIA AN11 
g 2001 UNIA #NIA UNlA dNlA UNlA UNlA #NIA #NlA #NIA UNIA UNIA UNIA UNII 
e 2002 84% 74% 79% 76% 76% 86% 104% 89% 84% 84% 79% 85% 10009 

2003 88% 79% 81% 75% 75% 81% 96% 98% 81% 80% 79% 88% 10004 
2004 93% 84% 84% 75% 73% 79% 93% 85% 85% 79% 80% 91% 10009 

2015 88% 78% 81% 74% 74% 8496 98% 91% 83% 80% 7956 88% IOOOS 
m 1996-2005 #NIA #NIA #NlA #NIA UNIA #N/A #NIA UNlA UNlA #NIA #NIA #NlA #NI/ 
2 2006-2015 88OA 78% Dl0& 74% 74% 84% 98% 91% 83% 80% 79% 88% 10004 

GJ 
cih 
c. 
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Historical and Projected Net Energy for Load - Fairfax 

Avg Annual Growth Rate: 
1996-2005: 0.1% 
2006-2015: 0.3% 
2016-2025: 0.1% 

- Historical +Projected 

Historical and Projected Non-coincident Peak Demand - Fairfax 

I I - +Historical Wlnter NCP H~storical Summer NCP I I I 

++Projected Wtnter NCP -4- Projected Summer NCP I - I 
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I Historical and Projected Net Energy for Load - Glencoe 

Avg Annual Growth Rate: 
1996-2005: -0.4% 
2006-2015: 1.2% 
2016.2025: 1.2% 

I Historical and Projected Noncoincident Peak Demand - Glencoe 

--- - - - - . 
-C-~istoikl  Winter NCP -Histor~cal Summer NCP I I 
-+Projected Winter NCP - - +Projected Summer NCP 
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Historical and Projected Net Energy for Load - Granite Falls 

-- - . - - - -- - -- - - - - . - - . . - - . - . - - - -- 
-i 

i 
i 
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I 

Avg Annual Growth Rate: 
1996-2005: 0.6% 

i 
2006-2015: 0.1% 
2016-2025: 0.2% 

I 
I 
! 

- H~storical +b Projected 

Historical and Projected Non-coincident Peak Demand -Granite Falls 

&Historical Winter NCP - Historical Summer NCP I 
1 

-+Projected Winter NCP .- +!-Projected Summer NCP i 
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Historical and Projected Net Energy for Load - Janesville 

Avg Annual Growth Rate: 
1996-2005: 2.1% 
2006-2015: 0.6% 
2016-2025: 0.4% 
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Historical and Projected Net Energy for Load - Kasson 
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Historical and Projected Net Energy for Load - Windom 

Avg Annual Growth Rate: 
1996-2005: 2.9% 
2006-2015: 0.9% 
2016-2025: 0.3% 

go - -- - .. - - ---, - .. . 

I 
Historical and Projected Non-coincident Peak Demand - Windom 

I i 

80 - - 

-*Historical Winter NCP H ~ s t o n c a l  Summer NCP I 

P 

-1 
I 

+Projected Winter NCP +Proiected Summer NCP 

N \013508 CMMPA\037268\CMMPA Summary-FcstO6-NCP Pres xls 

8 7 0 -  - 
In c. ! 
C 60 - z ! 
2 s o -  .- 
3 
u 
d 4 0 -  
h 
F 
al s 30 - 
W 
.c. s 2 0 -  

10 - 

b 

I 

j 
! 
I 
I 

i 

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 











Appendix C 
HISTORICAL WEATHER DATA 







Appendix D 
BIG STONE II MEMBER ECONOMIC DATA 
































